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(67) A camera module and a molded circuit board
assembly thereof, a semi-finished product of the molded
circuit board assembly, and an array camera module and
a molded circuit board assembly thereof, as well as a
manufacturing method and an electronic device, wherein
the camera module comprises at least one optical lens,
at least one back surface molded portion, at least one
photosensitive element and a circuit board. The circuit
board comprises at least one substrate and at least one
electronic component that is conductively connected to
the substrate; a part of the non-photosensitive area of
the photosensitive element is attached to the substrate
back surface of the substrate, and the photosensitive ar-
ea and another part of the non-photosensitive area of the
photosensitive element correspond to a substrate chan-
nel of the substrate; the back surface molded portion is
integrally bonded to at least one part of the area of the

substrate back surface of the substrate; and the optical
lens is held in the photosensitive path of the photosen-
sitive element.
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Description
Technical Field

[0001] The presentinvention relates to the field of op-
tical imaging, and particularly relates to a camera module
and a molded circuit board assembly thereof, a semi-
finished product of the molded circuit board assembly,
an array camera module and a molded circuit board as-
sembly thereof, a manufacturing method and an elec-
tronic device.

Technical Background

[0002] Atpresent, portable electronic devices become
thinner, which causes a lens end of a camera module
configured in a portable electronic device to be forced to
protrude from the surface of the portable electronic de-
vice. For example, for a rear camera module, a lens end
of the camera module is forced to protrude from a back
surface of the portable electronic device, and the longer
the focal length of the camera module is and the larger
the zoom range is, the more prominent the lens end pro-
trudes. Since the portable electronic devices such as
smart phones and tablets each adopt a flat-type design
now, the lens end projecting from the surface of the port-
able electronic device may not only affect the appearance
of the portable electronic device, but also lead to the lens
end of the camera module easy to be touched, so that
the camera module is easily damaged. Especially in re-
cent years, dual lens camera modules have become pop-
ular. The dual lens camera module is larger in size than
asingle lens camera module. When the dual lens camera
module is applied to a portable electronic device that is
increasingly light and thin, the large-sized dual lens cam-
era module not only occupies more space inside the port-
able electronic device in the length and width directions,
and the lens end of the dual lens camera module is forced
to protrude more from the surface of the portable elec-
tronic device.

[0003] Now the camera module includes a circuit
board, a photosensitive element attached to the circuit
board and a bearing, and an optical lens held by the bear-
ing in the photosensitive path of the photosensitive ele-
ment. Further, the camera module further includes pas-
sive components attached to the circuit board, such as
a resistor, a capacitor, a driver, a relay, a processor, a
memory and a sensor. The current camera module has
a lot of disadvantages.

[0004] Firstly, the passive components, the photosen-
sitive element and the bearing are attached to the same
side of the circuit board, and either in a horizontal direc-
tion or in a height direction, it is necessary to reserve
safety distances between adjacent ones of the passive
components, between the passive component and the
photosensitive element, between the photosensitive el-
ement and the bearing, and between the passive com-
ponent and the bearing, which causes both the size in

10

15

20

25

30

35

40

45

50

55

the horizontal direction and the size in the height direction
of the camera module not to be reduced.

[0005] Secondly, after the photosensitive element is
attached to the circuit board, it is necessary to form a set
of gold wires on at least one side of the photosensitive
element by a wire bonding process, to conductively con-
nect the photosensitive element and the circuit board,
and in order to ensure good electrical properties of the
gold wires, it is necessary to reserve a safety distance
between the passive componentand the gold wire, which
further causes the length and width sizes of the camera
module not to be reduced.

[0006] Thirdly, the passive components and the pho-
tosensitive element are located in the same space, which
causes shedding produced due to oxidation of the sur-
face of the passive component or shedding produced at
the connecting position of the passive component and
the circuit board, to be easily adhered to the photosen-
sitive area of the photosensitive element, or to be ad-
hered to a filter element held in the photosensitive path
of the photosensitive element, resulting in the occurrence
of undesirable phenomena of stain spots.

[0007] Fourthly, the bearing is attached to the circuit
board by a fluid state binder such as an adhesive applied
on the circuit board, and in this process, the fluid state
adhesive may flow to the photosensitive area of the pho-
tosensitive element, thereby causing the photosensitive
area of the photosensitive element to be contaminated.
[0008] Further, in the current camera module, the pho-
tosensitive element is attached to the surface of the sub-
strate, which causes a distance between the photosen-
sitive element and the optical lens to be limited to a small
range. In order to reduce the height size of the camera
module, the current camera module can only be achieved
by way of reducing the distance between the photosen-
sitive elementand the opticallens, which causes the focal
length and zoom range of the camera module to be re-
duced, so that the performance and development room
of the camera module are seriously affected.

Summary of the Invention

[0009] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein a photosensitive
element of the camera module is attached to the sub-
strate back surface of a substrate, and the photosensitive
area of the photosensitive element corresponds to a sub-
strate channel of the substrate. By this way, the camera
module can have a smaller back focal length and a larger
zoom range while reducing the height size of the camera
module.

[0010] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein by way of attaching
a photosensitive element to the substrate back surface
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of a substrate, the height size of the camera module can
be further reduced while ensuring a focal length and a
zoom range of the camera module.

[0011] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the substrate front
surface of the substrate may be used only for attaching
the bearing. By this way, it is advantageous to reduce
length and width sizes of the camera module, so that the
camera module is particularly suitable for being applied
to electronic devices that are pursuing thinner and lighter.
[0012] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein an electronic com-
ponent of the camera module is conductively connected
to the substrate on the substrate back surface of the sub-
strate.

[0013] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein at least one of the
electronic components is conductively connected to the
substrate on the substrate front surface of the substrate.
In this way, it is advantageous to improve the flexibility
of the layout of the electronic components.

[0014] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein at least one part of
the non-photosensitive area of the photosensitive ele-
ment can correspond to at least one part of at least one
of the electronic components located on the substrate
front surface of the substrate. By this way, the layout of
various components of the camera module can become
more compact to facilitate further reducing the volume of
the camera module, in particular, further decreasing the
length and width sizes of the camera module.

[0015] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the photosensitive
element and the substrate need not be conductively con-
nected therebetween by a wire bonding process, but at
the same time when the photosensitive element is at-
tached to the substrate back surface of the substrate, the
photosensitive element and the substrate are conduc-
tively connected. By this way, not only can the manufac-
turing steps of the camera module and the manufacturing
cost be reduced, but also it is advantageous to reduce
the volume of the camera module, in particular to reduce
the length and width dimensions of the camera module.
[0016] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the attaching posi-
tion of the photosensitive element and the substrate is
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filled with a filler to prevent a gap from being formed at
the attaching position of the photosensitive element and
the substrate by means of the filler, thereby avoiding con-
tamination of the photosensitive area of the photosensi-
tive element by the fluid medium in a molding process.
[0017] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the substrate can
isolate the photosensitive area of the photosensitive el-
ement and at least one part of the electronic component,
to avoid the occurrence of undesirable phenomena such
as stain spots due to contamination of the photosensitive
area of the photosensitive element by shedding of the
surface of the electronic component, so that it is advan-
tageous to ensure the production yield of the camera
module.

[0018] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the camera module
provides a sealed space, and the photosensitive area of
the photosensitive element is located in the sealed
space, thereby avoiding contamination of the photosen-
sitive area of the photosensitive element by shedding of
the surface of the electronic component.

[0019] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein in the molding proc-
ess, the fluid medium is prevented from entering the
sealed space to avoid the occurrence of an undesirable
phenomenon that the photosensitive area of the photo-
sensitive element is contaminated.

[0020] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein a back surface
molded portion of the camera module is integrally bonded
to at least one part of the area of the substrate back sur-
face of the substrate, and the back surface molded por-
tion embeds at least one part of the area of the photo-
sensitive element, so that the back surface molded por-
tion, the substrate and the photosensitive element are
integrally bonded.

[0021] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, a molded circuit board assembly and a semi-
finished product of the molded circuit board assembly,
an array camera module and a molded circuit board as-
sembly thereof, a manufacturing method and an elec-
tronic device, wherein the back surface molded portion
embeds at least one part of the attaching position of the
photosensitive element and the substrate, to prevent the
photosensitive element from falling off from the substrate
back surface of the substrate.

[0022] An object of the present invention is to provide
a camera module and a molded circuit board assembly
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thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the back surface
molded portion embeds at least one part of the attaching
position of the photosensitive element and the substrate,
to prevent a chip connecting member of the photosensi-
tive element and a substrate connecting member of the
substrate from being oxidized, thereby ensuring the re-
liability of the conductive position of the photosensitive
element and the substrate.

[0023] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the back surface
molded portion embeds at least one part of the attaching
position of the photosensitive element and the substrate,
to reinforce the strength of the substrate and ensure the
flatness of the substrate by means of the back surface
molded portion.

[0024] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the back surface
molded portion embeds at least one part of the attaching
position of the photosensitive element and the substrate
to ensure the flatness of the photosensitive element by
means of the back surface molded portion, so that the
flatness of the photosensitive element is not limited to
the substrate to enable the substrate to be selected as
a thinner sheet, thereby further reducing the height size
of the camera module.

[0025] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the back surface
molded portion can isolate the surface of the electronic
component and the external environment by way of em-
bedding the electronic component, to prevent the surface
of the electronic component from being oxidized, thereby
ensuring good electrical properties of the electronic com-
ponent.

[0026] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the back surface
molded portion isolates adjacent ones of the electronic
components by way of embedding the electronic com-
ponents, thereby avoiding the occurrence of undesirable
phenomena such as mutual interference of the electronic
components.

[0027] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the back surface
molded portion isolates adjacent ones of the electronic
components, which enables the distance between the
adjacent electronic components to be further reduced,
so as to attach a larger number and larger size of the
electronic components on a limited attaching area.
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[0028] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein a module connect-
ing side of a connecting plate of the camera module is
connected to the substrate back surface of the substrate,
and the back surface molded portion can embed the mod-
ule connecting side of the connecting plate, to avoid the
connecting plate from falling off from the substrate by
way of integrally bonding the substrate and the connect-
ing plate, thereby ensuring the reliability of the camera
module.

[0029] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the back surface
molded portion does not deform when heated, so as to
facilitate ensuring the flatness of the photosensitive ele-
ment.

[0030] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the back surface
molded portion has a good heat dissipation capability to
rapidly radiate heat generated by the photosensitive el-
ement to the external environment of the camera module,
thereby ensuring the reliability of the camera module
when used for a long time.

[0031] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein in the process of
assembling the camera module to the electronic device,
there is no need to worry that the electronic component
is scratched or the electronic component is caused to fall
off from the substrate due to the collision of the electronic
component with assembled members of the electronic
device, to ensure the reliability of the camera module
when used.

[0032] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the back surface
molded portion covers the substrate back surface of the
substrate, thereby avoiding exposure of the substrate
back surface of the substrate, to prevent the substrate
back surface from being scratched in the process of as-
sembling the camera module to the electronic device,
thereby ensuring the electrical properties of the sub-
strate.

[0033] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the back surface
molded portion has at least one assembling space for
accommodating an assembled member of the electronic
device. In this way, the camera module and the assem-
bled member of the electronic device can correspond to
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each other in the circumferential direction of the camera
module.

[0034] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the number, sizes
and positions of the assembling spaces of the back sur-
face molded portion can be provided as needed to in-
crease the flexibility of the camera module when assem-
bled.

[0035] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the back surface
molded portion can embed the electronic component af-
ter being bonded to the substrate back surface of the
substrate, so that when the camera module is inadvert-
ently vibrated, the electronic component can prevent the
back surface molded portion from falling off from the sub-
strate back surface of the substrate.

[0036] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein a molded base of
the camera module can be integrally bonded to at least
one part of the area of the substrate front surface of the
substrate, so that there is no need to apply glue between
the molded base and the substrate front surface of the
substrate, to reduce the manufacturing steps of the cam-
era module and reducing the height size of the camera
module.

[0037] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the molded base
can embed an non-photosensitive area of the photosen-
sitive element, to cause the molded base to be integrally
bonded to the substrate and the photosensitive element.
[0038] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the molded base
can embed the electronic components located on the
substrate front surface of the substrate, so that there is
no need to reserve a safety distance between the elec-
tronic components and the molded base. By this way,
the size of the camera module can be further reduced.
[0039] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the molded base
and the back surface molded portion are simultaneously
bonded to the substrate front surface and the substrate
back surface of the substrate, respectively.

[0040] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the molded base
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and the back surface molded portion are bonded to the
substrate front surface and the substrate back surface
of the substrate by two molding processes, respectively.
[0041] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein a filter element of
the camera module is attached to the substrate front sur-
face of the substrate to form a sealed space between the
filter element, the substrate and the photosensitive ele-
ment, and prevent the fluid medium from entering the
sealed space in a subsequent molding process.

[0042] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein a transparent pro-
tective element of the camera module is overlappedly
disposed on the substrate front surface of the substrate
to form a sealed space between the protective element,
the substrate and the photosensitive element, and pre-
vent the fluid medium from entering the sealed space in
a subsequent molding process.

[0043] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the protective ele-
ment can isolate the substrate front surface of the sub-
strate and a substrate molding die, so that the protective
element can avoid the substrate front surface of the sub-
strate from being scratched in the molding process, to
ensure the product yield of the camera module.

[0044] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the protective ele-
ment has elasticity to absorb an impact force produced
by the molding die when clamped and avoid the impact
force from directly acting on the substrate. By this way,
the product yield of the camera module can be further
ensured. An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein at least one of the
photosensitive elements of the array camera module is
attached to the substrate back surface of a substrate,
and the photosensitive area of the photosensitive ele-
ment corresponds to a substrate channel of the sub-
strate. By this way, the array camera module can have
asmallerback focal length and a larger zoom range while
reducing the height size of the array camera module.
[0045] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein at least one elec-
tronic component of the array camera module can be
conductively connected to the substrate on the substrate
back surface of the substrate. By this way, less position
for connecting the electronic component may be re-
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served on the substrate front surface of the substrate,
and it may even be unnecessary to reserve a position for
connecting the electronic component on the substrate
front surface of the substrate, to facilitate reducing the
length and width sizes of the array camera module.
[0046] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein at least one elec-
tronic component of the array camera module can be
conductively connected to the substrate on the substrate
back surface of the substrate. By this way, less position
for connecting the electronic component may be re-
served on the substrate front surface of the substrate,
and it may even be unnecessary to reserve a position for
connecting the electronic component on the substrate
front surface of the substrate, to facilitate reducing the
length and width sizes of the array camera module.
[0047] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the array camera
module provides at least one connecting plate, a module
connecting side of the connecting plate is electrically con-
nected to the substrate front surface of the substrate, and
the molded base can embed the module connecting side
of the connecting plate, to avoid the connecting plate
from falling off from the substrate front surface of the
substrate.

[0048] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the module con-
necting side of the connecting plate is connected to the
substrate on the substrate back surface of the substrate,
and the back surface molded portion can embed the mod-
ule connecting side of the connecting plate, to avoid the
connecting plate from falling off from the substrate back
surface of the substrate.

[0049] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the attaching posi-
tion of the photosensitive element and the substrate is
filled with afiller, that is, the filler is held between the non-
photosensitive area of the photosensitive element and
the substrate back surface of the substrate, to fill the gap
formed between the non-photosensitive area of the pho-
tosensitive element and the substrate back surface of
the substrate by means of the filler, thereby avoiding con-
tamination of the photosensitive area of the photosensi-
tive element by the fluid mediumin a subsequentmolding
process.

[0050] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the filler embeds a
chip connecting member of the photosensitive element
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and a substrate connecting member of the substrate, to
prevent the chip connecting member of the photosensi-
tive element from contacting with the external environ-
ment and prevent the substrate connecting member of
the substrate from contacting with the external environ-
ment, thereby ensuring the reliability after the chip con-
necting member of the photosensitive element and the
substrate connecting member of the substrate are con-
ductively connected, by way of avoiding the chip con-
necting member of the photosensitive element and the
substrate connecting member of the substrate from being
oxidized.

[0051] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the filler has elas-
ticity so that in the molding process the filler prevents the
substrate and the photosensitive element by way of de-
formation from being damaged by an impact force pro-
duced by a molding die when clamped.

[0052] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the filler has elas-
ticity, so that the filler can compensate for a difference
of a deformation magnitude of the substrate, and a de-
formation magnitude of the photosensitive element, to
ensure the flatness of the substrate and the photosensi-
tive element.

[0053] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the back surface
molded portion of the array camera module is integrally
bonded to at least one part of the area of the substrate
back surface of the substrate, to reinforce the strength
of the substrate and cause the substrate to kept flat.
[0054] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein by way of the back
surface molded portion causing the substrate and the
substrate back surface to be integrally bonded, the pho-
tosensitive element falling off from the substrate back
surface of the substrate can be avoided.

[0055] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the back surface
molded portion does not deform when heated. In this
way, the back surface molded portion can be avoided
from being affected by heat generated by the photosen-
sitive element when performing photoelectric conver-
sion, to facilitate ensuring the flatness of the photosen-
sitive element.

[0056] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
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od and an electronic device, wherein the back surface
molded portion and the substrate are integrally bonded,
so that even when the heat generated by the photosen-
sitive element is conducted to the substrate, the back
surface molded portion can ensure the flatness of the
substrate.

[0057] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the back surface
molded portion only surrounds around the photosensitive
element, so that most of the area of the back surface of
the chip of the photosensitive element is exposed. By
this way, it is advantageous for the photosensitive ele-
ment to dissipate heat quickly.

[0058] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the protective ele-
ment is a metal element, to further improve the heat dis-
sipation capability of the array camera module.

[0059] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein in the process of
assembling the array camera module to the electronic
device, there is no need to worry that the electronic com-
ponent is scratched or the electronic component is
caused to fall off from the substrate due to the electronic
component touching with assembled members of the
electronic device, to ensure the reliability of the array
camera module when used.

[0060] An object of the present invention is to provide
a camera module and a molded circuit board assembly
thereof, an array camera module, a manufacturing meth-
od and an electronic device, wherein the molded base
embeds at least one part of at least one of the electronic
components protruded from the substrate front surface
of the substrate, so that there is no need to reserve a
safety distance between the electronic component and
the molded base. By this way, it is advantageous to re-
duce the length and width sizes of the array camera mod-
ule and reduce the height size of the array camera mod-
ule.

[0061] According to one aspect of the present inven-
tion, the present invention provides a camera module,
comprising:

at least one optical lens;

at least one molded unit, wherein the molded unit
comprises atleast one back surface molded portion;

at least one photosensitive element, wherein the
photosensitive element has a photosensitive area
and a non-photosensitive area surrounding around
the photosensitive area; and
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a circuit board, wherein the circuit board comprises
at least one substrate and at least one electronic
component, the substrate has a substrate front sur-
face, a substrate back surface and at least one sub-
strate channel, the substrate front surface and the
substrate back surface correspond to each other,
and the substrate channel extends from the sub-
strate front surface to the substrate back surface;
wherein the electronic component is conductively
connected to the substrate; wherein a part of the
non-photosensitive area of the photosensitive ele-
ment is attached to the substrate back surface of the
substrate, and the photosensitive elementis conduc-
tively connected with the substrate, the photosensi-
tive area and another part of the non-photosensitive
area of the photosensitive element correspond to the
substrate channel of the substrate, and the optical
lens is held in the photosensitive path of the photo-
sensitive element; and wherein the back surface
molded portion is integrally bonded to at least one
part of the area of the substrate back surface of the
substrate.

[0062] According to another aspect of the present in-
vention, the present invention further provides an elec-
tronic device, comprising:

a device body; and

at least one camera module, wherein the camera
module is disposed in the device body, wherein the
camera module further comprises: at least one op-
tical lens; at least one molded unit, wherein the mold-
ed unit comprises:

at least one back surface molded portion;

atleast one photosensitive element, wherein the
photosensitive element has a photosensitive ar-
ea and a non-photosensitive area surrounding
around the photosensitive area; and

a circuit board, wherein the circuit board com-
prises at least one substrate and at least one
electronic component, the substrate has a sub-
strate front surface, a substrate back surface
and atleast one substrate channel, the substrate
front surface and the substrate back surface cor-
respond to each other, and the substrate chan-
nel extends from the substrate front surface to
the substrate back surface; wherein the elec-
tronic component is conductively connected to
the substrate; wherein a part of the non-photo-
sensitive area of the photosensitive element is
attached to the substrate back surface of the
substrate, and the photosensitive element is
conductively connected with the substrate, the
photosensitive area and another part of the non-
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photosensitive area of the photosensitive ele-
ment correspond to the substrate channel of the
substrate, and the optical lens is held in the pho-
tosensitive path of the photosensitive element;
and wherein the back surface molded portion is
integrally bonded to at least one part of the area
of the substrate back surface of the substrate.

[0063] According to another aspect of the present in-
vention, the present invention further provides a molded
circuit board assembly, comprising:

at least one molded unit, wherein the molded unit
comprises a back surface molded portion;

at least one photosensitive element, wherein the
photosensitive element has a photosensitive area
and a non-photosensitive area surrounding around
the photosensitive area; and

a circuit board, wherein the circuit board comprises
at least one substrate and at least one electronic
component, the substrate has a substrate front sur-
face, a substrate back surface and at least one sub-
strate channel, the substrate front surface and the
substrate back surface correspond to each other,
and the substrate channel extends from the sub-
strate front surface to the substrate back surface;
wherein the electronic component is conductively
connected to the substrate; wherein a part of the
non-photosensitive area of the photosensitive ele-
ment is attached to the substrate back surface of the
substrate, and the photosensitive elementis conduc-
tively connected with the substrate, and the photo-
sensitive area and another part of the non-photosen-
sitive area of the photosensitive element correspond
to the substrate channel of the substrate; and where-
in the back surface molded portion is integrally bond-
ed to at least one part of the area of the substrate
back surface of the substrate.

[0064] According to another aspect of the present in-
vention, the present invention further provides a manu-
facturing method for a camera module, wherein the man-
ufacturing method comprises steps of:

(a) attaching a part of the non-photosensitive area
of at least one photosensitive element to the sub-
strate back surface of a substrate, and bringing the

photosensitive area of the photosensitive element
and another part of the non-photosensitive area sur-
rounding the photosensitive area to correspond to a
substrate channel of the substrate, wherein the pho-
tosensitive element and the substrate are conduc-
tively connected to each other;

(b) conductively connecting at least one electronic
component to the substrate;
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(c) integrally bonding a back surface molded portion
to at least one part of the area of the substrate back
surface of the substrate by a molding process; and

(d) holding an optical lens in the photosensitive path
of the photosensitive element to obtain the camera
module.

[0065] According to another aspect of the present in-
vention, the present invention further provides a semi-
finished product of a molded circuit board assembly,
comprising:

at least one protective element;

at least one molded unit, wherein the molded unit
comprises a back surface molded portion;

at least one photosensitive element, wherein the
photosensitive element has a photosensitive area
and a non-photosensitive area surrounding around
the photosensitive area; and

a circuit board, wherein the circuit board comprises
at least one substrate; wherein the substrate has a
substrate front surface, a substrate back surface and
at least one substrate channel, the substrate front
surface and the substrate back surface correspond
to each other, and the substrate channel extends
from the substrate front surface to the substrate back
surface; wherein the protective element is over-
lappedly attached to the substrate front surface of
the substrate to close the opening of the substrate
channel on the substrate front surface by means of
the protective element; wherein the non-photosen-
sitive area of the photosensitive element is attached
to the substrate back surface of the substrate, so
that the photosensitive element is conductively con-
nected to the substrate, and the photosensitive ele-
ment closes the opening of the substrate channel on
the substrate back surface, to form at least one

sealed space among the substrate, the photosensi-
tive element, and the protective element; wherein
the photosensitive area of the photosensitive ele-
ment is held in the sealed space; and wherein the
back surface molded portion is integrally bonded to
at least one part of the area of the substrate back
surface of the substrate.

[0066] According to another aspect of the present in-
vention, the present invention further provides an array
camera module, comprising:

at least one molded unit, wherein the molded unit
comprises at least one back surface molded portion;

atleast two imaging units, wherein each of the image
forming units comprises an optical lens and a pho-
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tosensitive element, wherein the photosensitive el-
ement has a photosensitive area and a non-photo-
sensitive area surrounding around the photosensi-
tive area, and wherein the optical lens is held in the

optical lens is held in the photosensitive path of
the photosensitive element; and

at least one circuit board, wherein the circuit
board comprises at least one substrate and at
least one electronic component, each of the
electronic components is conductively connect-

photosensitive path of the photosensitive element; 5 ed to each of the substrates, respectively,
and wherein each of the substrates has a substrate
front surface, a substrate back surface and at
at least one circuit board, wherein the circuit board least one substrate channel, the substrate front
comprises at least one substrate and at least one surface and the substrate back surface corre-
electronic component, each of the electronic com- 70 spond to each other, and each of the substrate
ponents is conductively connected to each of the channels extends from the substrate front sur-
substrates, respectively, wherein each of the sub- face to the substrate back surface; wherein a
strates has a substrate front surface, a substrate part of the non-photosensitive area of the pho-
back surface and at least one substrate channel, the tosensitive element of each of the imaging units
substrate front surface and the substrate back sur- 15 is attached to the substrate back surface of each
face correspond to each other, and each of the sub- of the substrates, respectively, so that the pho-
strate channels extends from the substrate front sur- tosensitive area and a part of the non-photosen-
face to the substrate back surface; wherein a part of sitive area of the photosensitive element corre-
the non-photosensitive area of the photosensitive el- spond to the substrate channel; wherein each
ement of each of the imaging units is attached to the 20 of the photosensitive elements is conductively
substrate back surface of each of the substrates, re- connected to each of the substrates, and the
spectively, so that the photosensitive area and a part photosensitive element and the optical lens of
of the non-photosensitive area of the photosensitive each of the imaging units are held at the side
element correspond to the substrate channel; where the substrate back surface of the sub-
wherein each of the photosensitive elements is con- 25 strate is located and the side where the sub-
ductively connected to each of the substrates, and strate front surface of the substrate is located,
the photosensitive element and the optical lens of respectively; and wherein the back surface
each of the imaging units are held at the side where molded portion is integrally bonded to at least
the substrate back surface of the substrate is located one partofthe area ofthe substrate back surface
and the side where the substrate front surface ofthe 30 of the substrate.
substrate is located, respectively; and wherein the
back surface molded portion is integrally bonded to [0068] According to another aspect of the present in-
at least one part of the area of the substrate back vention, the present invention further provides a molded
surface of the substrate. circuit board assembly, comprising:
35
[0067] According to another aspect of the present in- at least one molded unit, wherein the molded unit
vention, the present invention further provides an elec- comprises at least one back surface molded portion;
tronic device, comprising:
at least two photosensitive elements, wherein each
a device body; and 40 of the photosensitive elements has a photosensitive
area and a non-photosensitive area surrounding
at least one array camera module, wherein the array around the photosensitive area; and
camera module is disposed in the device body, and
wherein the array camera module further comprises: at least one circuit board, wherein the circuit board
45 each comprises at least one substrate and at least
at least one molded unit, wherein the molded one electronic component; wherein each of the elec-
unit comprises at least one back surface molded tronic components is conductively connected to
portion; each of the substrates, respectively; wherein each
of the substrates has a substrate front surface, a
at least two imaging units, wherein each of the 50 substrate back surface and at least one substrate
image forming units comprises an optical lens channel, the substrate front surface and the sub-
and a photosensitive element, wherein the pho- strate back surface correspond to each other, and
tosensitive element has a photosensitive area each of the substrate channels extends from the sub-
and a non-photosensitive area surrounding strate front surface to the substrate back surface;
around the photosensitive area, andwhereinthe 55 wherein each of the photosensitive elements is con-

ductively connected to each of the substrates, re-
spectively, and a part of the non-photosensitive area
of at least one of the photosensitive elements is at-
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tached to the substrate back surface of the substrate,
so that the photosensitive area and another part of
the non-photosensitive area of the photosensitive el-
ement correspond to the substrate channel of the

[0070] According to another aspect of the present in-
vention, the present invention further provides an elec-
tronic device, comprising:

wherein the back surface molded portion is in-
tegrally bonded to at least one part of the area
of the substrate back surface of the substrate.

10

substrate; wherein each of the photosensitive ele- % a device body; and
ments is conductively connected to each of the sub-
strates; and wherein the back surface molded portion at least one array camera module, wherein the array
is integrally bonded to at least one part of the area camera module is disposed in the device body, and
of the substrate back surface of the substrate. wherein the array camera module further comprises:
10
[0069] According to another aspect of the present in- at least two optical lenses; and
vention, the present invention further provides an array
camera module, comprising: at least one molded circuit board assembly,
wherein each of the optical lenses are held in
at least two optical lenses; and 15 the photosensitive path of each of the photosen-
sitive elements, respectively, and wherein the
at least one molded circuit board assembly, wherein molded circuit board assembly comprises:
each of the optical lenses is held in the photosensi-
tive path of each of the photosensitive elements, re- at least one molded unit, wherein the mold-
spectively, and wherein the molded circuit board as- 20 ed unit comprises at least one back surface
sembly comprises: molded portion;
at least one molded unit, wherein the molded at least two photosensitive elements,
unit comprises at least one back surface molded wherein each of the photosensitive ele-
portion; 25 ments has a photosensitive area and a non-
photosensitive area surrounding around the
at least two photosensitive elements, wherein photosensitive area; and
each of the photosensitive elements has a pho-
tosensitive area and a non-photosensitive area at least one circuit board, wherein the circuit
surrounding around the photosensitive area; 30 board each comprises at least one sub-
and strate and at least one electronic compo-
nent; wherein each of the electronic com-
at least one circuit board, wherein the circuit ponents is conductively connected to each
board each comprises atleast one substrate and of the substrates, respectively; wherein
atleastone electronic component; whereineach 35 each of the substrates has a substrate front
of the electronic components is conductively surface, a substrate back surface and at
connected to each of the substrates, respective- least one substrate channel, the substrate
ly; wherein each of the substrates has a sub- front surface and the substrate back surface
strate front surface, a substrate back surface correspond to each other, and each of the
and atleastone substrate channel, the substrate 40 substrate channels extends from the sub-
front surface and the substrate back surface cor- strate front surface to the substrate back
respond to each other, and each of the substrate surface; wherein each of the photosensitive
channels extends from the substrate front sur- elements is conductively connected to each
face tothe substrate back surface; wherein each of the substrates, respectively, and a part
of the photosensitive elements is conductively 45 of the non-photosensitive area of at least
connected to each of the substrates, respective- one of the photosensitive elements is at-
ly, and a part of the non-photosensitive area of tached to the substrate back surface of the
at least one of the photosensitive elements is substrate, so that the photosensitive area
attached to the substrate back surface of the and another part of the non-photosensitive
substrate, so that the photosensitive area and 50 area of the photosensitive element corre-
another part of the non-photosensitive area of spond to the substrate channel of the sub-
the photosensitive element correspond to the strate; and wherein the back surface mold-
substrate channel of the substrate; wherein ed portion is integrally bonded to at least
each of the photosensitive elements is conduc- one part of the area of the substrate back
tively connected to each of the substrates; and 55 surface of the substrate.
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Brief Description of the Drawings

[0071]

Fig. 1 is a schematic cross-sectional view of the first
one of the manufacturing steps of a camera module
according to a preferred embodiment of the present
invention.

Figs. 2A and 2B are schematic cross-sectional views
of the second one of the manufacturing steps of the
camera module according to the above preferred
embodiment of the present invention.

Fig. 3 is a schematic cross-sectional view of the third
one of the manufacturing steps of the camera mod-
ule according to the above preferred embodiment of
the present invention.

Fig. 4 is a schematic cross-sectional view of the
fourth one of the manufacturing steps of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 5 is a schematic cross-sectional view of the fifth
one of the manufacturing steps of the camera mod-
ule according to the above preferred embodiment of
the present invention.

Fig. 6 is a schematic cross-sectional view of the sixth
one of the manufacturing steps of the camera mod-
ule according to the above preferred embodiment of
the present invention.

Figs. 7A and 7B are schematic cross-sectional views
of the seventh one of the manufacturing steps of the
camera module according to the above preferred
embodiment of the present invention.

Fig. 8 is a schematic cross-sectional view of the
eighth one of the manufacturing steps of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 9is a schematic cross-sectional view of the ninth
one of the manufacturing steps of the camera mod-
ule according to the above preferred embodiment of
the present invention.

Fig. 10 is a schematic cross-sectional view of the
tenth one of the manufacturing steps of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 11 is a schematic view of the internal structure
cut along the intermediate position of the camera
module according to the above preferred embodi-
ment of the present invention.
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Fig. 12is a perspective schematic view of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 13 is a schematic view of an application state of
the camera module according to the above preferred
embodiment of the present invention.

Fig. 14 is a perspective schematic view of a modified
implementation of the camera module according to
the above preferred embodiment of the present in-
vention.

Fig. 15 is a perspective schematic view of another
modified implementation of the camera module ac-
cording to the above preferred embodiment of the
present invention.

Fig. 16 is a perspective schematic view of another
modified implementation of the camera module ac-
cording to the above preferred embodiment of the
present invention.

Fig. 17 is a perspective schematic view of another
modified implementation of the camera module ac-
cording to the above preferred embodiment of the
present invention.

Fig. 18 is a perspective schematic view of another
modified implementation of the camera module ac-
cording to the above preferred embodiment of the
present invention.

Fig. 19 is a perspective schematic view of another
modified implementation of the camera module ac-
cording to the above preferred embodiment of the
present invention.

Fig. 20 is a perspective schematic view of another
modified implementation of the camera module ac-
cording to the above preferred embodiment of the
present invention.

Fig. 21 is a perspective schematic view of another
modified implementation of the camera module ac-
cording to the above preferred embodiment of the
present invention.

Fig. 22 is a perspective schematic view of another
modified implementation of the camera module ac-
cording to the above preferred embodiment of the
present invention.

Fig. 23 is a schematic view of the internal structure
cut along the intermediate position of a modified im-
plementation of the camera module according to the
above preferred embodiment of the present inven-
tion.
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Fig. 24 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ing tothe above preferred embodiment of the present
invention.

Fig. 25 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ing tothe above preferred embodiment of the present
invention.

Fig. 26 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ing tothe above preferred embodiment of the present
invention.

Fig. 27Ais a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ing tothe above preferred embodiment of the present
invention.

Fig. 27B is a perspective schematic view of the first
one of the manufacturing steps of another modified
implementation of the camera module according to
the above preferred embodiment of the present in-
vention, which illustrates a process of overlappedly
attaching a protective element to a substrate.

Fig. 27C is a perspective schematic view of the first
one of the manufacturing steps of another modified
implementation of the camera module according to
the above preferred embodiment of the present in-
vention, which illustrates a state of overlappedly at-
taching the protective element to the substrate.

Fig. 27D is a perspective schematic view of the sec-
ond one of the manufacturing steps of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention, which illustrates a process of attaching a
photosensitive element to the substrate.

Fig. 27E is a perspective schematic view of the sec-
ond one of the manufacturing steps of another mod-
ified implementation of the camera module accord-
ing tothe above preferred embodiment of the present
invention, which illustrates a state of attaching the
photosensitive element to the substrate.

Fig. 27F is a schematic cross-sectional view of the
second one of the manufacturing steps of the above
modified implementation of the camera module ac-
cording to the above preferred embodiment of the
present invention.
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Fig. 27G is a schematic cross-sectional view of the
third one of the manufacturing steps of the above
modified implementation of the camera module ac-
cording to the above preferred embodiment of the
present invention.

Fig. 27H is a schematic cross-sectional view of the
fourth one of the manufacturing steps of the above
modified implementation of the camera module ac-
cording to the above preferred embodiment of the
present invention.

Fig. 271 is a schematic cross-sectional view of the
fifth one of the manufacturing steps of the above
modified implementation of the camera module ac-
cording to the above preferred embodiment of the
present invention.

Fig. 27J is a schematic cross-sectional view of the
sixth one of the manufacturing steps of the above
modified implementation of the camera module ac-
cording to the above preferred embodiment of the
present invention.

Fig. 27K is a schematic cross-sectional view of the
seventh one of the manufacturing steps of the above
modified implementation of the camera module ac-
cording to the above preferred embodiment of the
present invention.

Fig. 27L is a schematic cross-sectional view of the
eighth one of the manufacturing steps of the above
modified implementation of the camera module ac-
cording to the above preferred embodiment of the
present invention.

Fig. 27M is a schematic cross-sectional view of the
ninth one of the manufacturing steps of the above
modified implementation of the camera module ac-
cording to the above preferred embodiment of the
present invention.

Fig. 27N is a schematic cross-sectional view of the
tenth one of the manufacturing steps of the above
modified implementation of the camera module ac-
cording to the above preferred embodiment of the
present invention.

Fig. 28 is a schematic cross-sectional view of the
firstone of the manufacturing steps of acamera mod-
ule according to another preferred embodiment of
the present invention.

Figs. 29A and 29B are schematic cross-sectional
views of the second one of the manufacturing steps
of the camera module according to the above pre-
ferred embodiment of the present invention.
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Fig. 30 is a schematic cross-sectional view of the
third one of the manufacturing steps of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 31 is a schematic cross-sectional view of the
fourth one of the manufacturing steps of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 32 is a schematic cross-sectional view of the
fifth one of the manufacturing steps of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 33 is a schematic cross-sectional view of the
sixth one of the manufacturing steps of the camera
module according to the above preferred embodi-
ment of the present invention.

Figs. 34A and 34B are schematic cross-sectional
views of the seventh one of the manufacturing steps
of the camera module according to the above pre-
ferred embodiment of the present invention.

Fig. 35 is a schematic cross-sectional view of the
eighth one of the manufacturing steps of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 36 is a schematic cross-sectional view of the
ninth one of the manufacturing steps of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 37 is a schematic cross-sectional view of the
tenth one of the manufacturing steps of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 38 is a schematic view of the internal structure
cut along the intermediate position of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 39is a perspective schematic view of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 40 is a schematic view of the internal structure
cut along the intermediate position of a modified im-
plementation of the camera module according to the
above preferred embodiment of the present inven-
tion.

Fig. 41 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
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ingtothe above preferred embodiment of the present
invention.

Fig. 42 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Fig. 43 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Fig. 44A is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Fig. 44B is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Fig. 45 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Fig. 46 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Fig. 47 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Fig. 48 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Fig. 49 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Fig. 50 is a schematic view of the internal structure
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cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ing tothe above preferred embodiment of the present
invention.

Fig. 51 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ing tothe above preferred embodiment of the present
invention.

Fig. 52 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ing tothe above preferred embodiment of the present
invention.

Fig. 53 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ing tothe above preferred embodiment of the present
invention.

Fig. 54 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ing tothe above preferred embodiment of the present
invention.

Fig. 55 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ing tothe above preferred embodiment of the present
invention.

Fig. 56 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ing tothe above preferred embodiment of the present
invention.

Fig. 57 is a schematic top view of an implementation
of an optical lens of the camera module according
to the above preferred embodiment of the present
invention.

Fig. 58 is a schematic top view of another modified
implementation of the optical lens of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 59 is a schematic top view of another modified
implementation of the optical lens of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 60 is a schematic top view of another modified
implementation of the optical lens of the camera
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module according to the above preferred embodi-
ment of the present invention.

Fig. 61 is a schematic top view of another modified
implementation of the optical lens of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 62 is a schematic top view of another modified
implementation of the optical lens of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 63 is a schematic top view of another modified
implementation of the optical lens of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 64 is a schematic top view of another modified
implementation of the optical lens of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 65 is a schematic cross-sectional view of the
firstone of the manufacturing steps of acamera mod-
ule according to a preferred embodiment of the
present invention.

Figs. 66A and 66B are schematic cross-sectional
views of the second one of the manufacturing steps
of the camera module according to the above pre-
ferred embodiment of the present invention.

Fig. 67 is a schematic cross-sectional view of the
third one of the manufacturing steps of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 68 is a schematic cross-sectional view of the
fourth one of the manufacturing steps of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 69 is a schematic cross-sectional view of the
fifth one of the manufacturing steps of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 70 is a schematic cross-sectional view of the
sixth one of the manufacturing steps of the camera
module according to the above preferred embodi-
ment of the present invention.

Figs. 71A and 71B are schematic cross-sectional
views of the seventh one of the manufacturing steps
of the camera module according to the above pre-
ferred embodiment of the present invention.
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Fig. 72 is a schematic cross-sectional view of the
eighth one of the manufacturing steps of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 73 is a schematic cross-sectional view of the
ninth one of the manufacturing steps of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 74 is a schematic cross-sectional view of the
tenth one of the manufacturing steps of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 75 is a schematic view of the internal structure
cut along the intermediate position of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 76is a perspective schematic view of the camera
module according to the above preferred embodi-
ment of the present invention.

Fig. 77 is a schematic view of an application state of
the camera module according to the above preferred
embodiment of the present invention.

Fig. 78 is a schematic view of the internal structure
cut along the intermediate position of a modified im-
plementation of the camera module according to the
above preferred embodiment of the present inven-
tion.

Fig. 79 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ing tothe above preferred embodiment of the present
invention.

Fig. 80 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Fig. 81 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ing tothe above preferred embodiment of the present
invention.

Fig. 82Ais a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ing tothe above preferred embodiment of the present
invention.
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Fig. 82B is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Fig. 83 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Fig. 84 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Fig. 85 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Fig. 86 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Fig. 87 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Fig. 88 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Fig. 89 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Fig. 90 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Fig. 91 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
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invention.

Fig. 92 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ing tothe above preferred embodiment of the present
invention.

Fig. 93 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ing tothe above preferred embodiment of the present
invention.

Fig. 94 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ing tothe above preferred embodiment of the present
invention.

Fig. 95 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ing tothe above preferred embodiment of the present
invention.

Fig. 96 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ing tothe above preferred embodiment of the present
invention.

Fig. 97 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ing tothe above preferred embodiment of the present
invention.

Fig. 98 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ing tothe above preferred embodiment of the present
invention.

Fig. 99 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ing tothe above preferred embodiment of the present
invention.

Fig. 100 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ing tothe above preferred embodiment of the present
invention.

Fig. 101 is a schematic view of the internal structure
cut along the intermediate position of another mod-
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ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Fig. 102 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Fig. 103 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention. Fig. 40 is a schematic view of the internal
structure cut along the intermediate position of an-
other modified implementation of the camera module
according to the above preferred embodiment of the
present invention.

Fig. 104 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Fig. 105 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Fig. 106 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Fig. 107 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Fig. 108 is a schematic view of the internal structure
cut along the intermediate position of another mod-
ified implementation of the camera module accord-
ingtothe above preferred embodiment of the present
invention.

Detailed Description of the Embodiments

[0072] The following description is presented to dis-
close the present invention to enable those skilled in the
art to practice the present invention. Preferred embodi-
ments in the following description are by way of example
only, and other obvious modifications are conceivable to
those skilled in the art. The basic principles of the present
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invention as defined in the following description may be
applied to other embodiments, modifications, improve-
ments, equivalents, and other embodiments without de-
parting from the spirit and scope of the presentinvention.
[0073] With reference to Figs. 1 to 13 in the accompa-
nying drawings of the present invention, a camera mod-
ule 100 according to a preferred embodiment of the
present invention and an application of the camera mod-
ule 100 are set forth in the following description, wherein
at least one camera module 100 can be assembled on
a device body 200, so that the camera module 100 and
the device body 200 can form an electronic device 13
with reference to Fig. 13.

[0074] In other words, the electronic device includes
the device body 200 and at least one camera module
100 disposed in the device body 200, wherein the camera
module 100 can be used to obtain a photographed prod-
uct (e.g. a video or an image).

[0075] It is worth mentioning that, although in an ex-
ample of the electronic device shown in Fig. 13, the cam-
eramodule 100is disposed on the back side of the device
body 200 (a side facing away from the display screen of
the device body 200), it will be understood that the cam-
era module 100 may also be disposed on the front side
(the side where the display screen of the device body
200 is located) of the device body 200, or at least one
camera module 100 is disposed on the back side of the
device body 200 and at least one camera module 100 is
disposed on the back side of the device body 200, that
is, the front side and the back side of the device body
200 are each provided with at least one camera module
100. Nevertheless, it will be understood by those skilled
in the art that in other examples of the electronic device,
it is also possible that one or more camera module 100
is disposed on the side surface of the device body 200.
[0076] Further, although the device body 200 of the
electronic device shown in Fig. 13 is a smart phone, in
other examples, the device body 200 may also be imple-
mented as but not limited to, a tablet, a electronic book,
an MP3/4/5, a personal digital assistant, a camera, a tel-
evision set, a washing machine, a refrigerator, or any
electronic product that can be configured with the camera
module 100.

[0077] Fig. 11 shows a schematic view of an internal
structure cutalong an intermediate position of the camera
module 100, and Fig. 12 shows a perspective state of
the camera module 100. Specifically, the camera module
100 includes at least one optical lens 10, at least one
photosensitive element 20 and a circuit board 30, where-
in the photosensitive element 20 is conductively connect-
ed to the circuit board 30, and the optical lens 10 is held
in the photosensitive path of the photosensitive element
20.

[0078] Light reflected by an object enters the interior
of the camera module 100 from the optical lens 10, and
then is received by the photosensitive element 20 and
forms an image by photoelectric conversion. An electrical
signal associated with the image of the object obtained
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by photoelectric conversion of the photosensitive ele-
ment 20 can be transmitted by the circuit board 30. For
example, the circuit board 30 may transmit the electric
signal associated with the image of the object to the de-
vice body 200 connected to the circuit board 30. That is,
the circuit board 30 can be conductively connected to the
device body 200 to assemble the camera module 100 on
the device body 200 to form the electronic device.
[0079] Further, with reference to Fig. 11, the circuit
board 30 includes at least one substrate 31 and at least
one electronic component 32, wherein each of the elec-
tronic components 32 is conductively connected to the
substrate 31, respectively.

[0080] Specifically, the substrate 31 has a substrate
front substrate 311, a substrate back surface 312 and at
least one substrate channel 310, wherein the substrate
front surface 311 and the substrate back surface 312
correspond to each other, and the substrate channel 310
extends from the substrate front surface 311 to the sub-
strate back surface 312 of the substrate 31. That is, the
substrate channel 310 can communicate with the sub-
strate front surface 311 and the substrate back surface
312 of the substrate 31. In other words, the substrate
channel 310 is one perforation. For example, the sub-
strate channel 310 may be but not limited to one central
perforation.

[0081] In general, the substrate 31 is plate-like, and
the substrate front surface 311 and the substrate back
surface 312 of the substrate 31 are parallel to each other,
so that a distance between the substrate front surface
311 and the substrate back surface 312 of the substrate
31 can be used to define the thickness of the substrate
31. Nevertheless, it will be understood by those skilled
in the art that in other examples of the camera module
100 of the present invention, at least one of the substrate
front surface 311 and the substrate back surface 312 of
the substrate 31 may be provided with a raised structure
or a groove, and the camera module 100 of the present
invention is not limited in this regard.

[0082] Further, the substrate channel 310 of the sub-
strate 31 is generally square-shaped, e.g. square or rec-
tangular. However, it will be understood by those skilled
in the art that in other examples of the camera module
100, the substrate channel 310 of the substrate 31 may
also have any other possible shape, such as but not lim-
ited to a circular shape or an oval shape. Nevertheless,
in order to reduce the length and width sizes of the cam-
era module 100, the shape and size of the substrate
channel 310 of the substrate 31 are set to correspond to
the shape and size of the photosensitive element 20.
[0083] It is worth mentioning that the type of the sub-
strate 31 is not limited in the camera module 100 of the
presentinvention. For example, the substrate 31 may be
selected as but not limited to, a rigid board, a flex board,
a rigid-flex board, a ceramic plate or the like.

[0084] In this example of the camera module 100
shown in Fig. 11, at least one electronic component 32
is conductively connected to the substrate 31 on the sub-
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strate front surface 311 of the substrate 31, and a further
electronic component 32 is conductively connected to
the substrate 31 on the substrate back surface 312 of
the substrate 31. By this way, the layout of the electronic
components 32 can become more flexible.

[0085] Nevertheless, in another example of the cam-
era module 100 shown in Fig. 23, all the electronic com-
ponents 32 may be conductively connected to the sub-
strate 31 on the substrate front surface 311 of the sub-
strate 31, or in another example of the camera module
100 shown in Fig. 24, all the electronic components 32
may also be conductively connected to the substrate 31
on the substrate back surface 312 of the substrate 31.
[0086] It is worth mentioning that the type of the elec-
tronic component 32 is not limited in the camera module
100 of the present invention. For example, the electronic
component 32 may be implemented as but not limited to,
a processor, a relay, a memory, a driver, an inductor, a
resistor, a capacitor or the like.

[0087] Further, in one specific example of the camera
module 100 of the present invention, the electronic com-
ponent 32 may be attached to the substrate front surface
311 and/or the substrate back surface 312 of the sub-
strate 31 in such a manner that the electronic component
32 is conductively connected to the substrate 31 on the
substrate front surface 311 and/or the substrate back sur-
face 312 of the substrate 31.

[0088] In another specific example of the camera mod-
ule 100 of the present invention, the electronic compo-
nent 32 may also be half buried in the substrate on the
substrate front surface 311 and/or the substrate back sur-
face 312 of the substrate 31, and the electronic compo-
nent 32 is conductively connected to the substrate 31,
thatis, a part of the electronic component 32 is protruded
from the substrate front surface 311 and/or the substrate
back surface 312 of the substrate 31. By this way, the
height size of the camera module 100 can be further re-
duced. Optionally, the electronic components 32 may al-
so be completely buried inside the substrate 31.

[0089] With continued reference to Fig. 11, the circuit
board 30 further includes a connecting plate 33, wherein
the connecting plate 33 has a module connecting side
331 and a device connecting side 332, and wherein the
module connecting side 331 of the connecting plate 33
is connected to the substrate back surface 312 of the
substrate 31. For example, the module connecting side
331 of the connecting plate 33 may be conductively con-
nected to the substrate back surface 312 of the substrate
31 via a connecting portion 34, wherein the connecting
portion 34 may be but not limited to anisotropic conduc-
tive glue or an anisotropic conductive glue tape. Further,
the device connecting side 332 of the connecting plate
33 can be connected to the device body 200. For exam-
ple, the device connecting side 332 of the connecting
plate 33 may be provided or formed with a connector 333
of the connecting plate 33 for connecting the device body
200.

[0090] Nevertheless, it will be understood by those
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skilled in the art that in other examples of the camera
module 100, itis also possible that the module connecting
side 331 of the connecting plate 33 is conductively con-
nected to the substrate 31 on the substrate front surface
311 of the substrate 31. In further other examples of the
camera module 100, it is also possible that the module
connecting side 331 of the connecting plate 33 is con-
nected to a side surface of the substrate 31, orthe module
connecting side 331 of the connecting plate 33 and the
substrate 31 are integrally formed.

[0091] Itis worth mentioning that the connecting plate
33 is deformable so that the connecting plate 33 may
buffer the displacement of the camera module 100
caused by the vibration of the electronic device in the
process of being used, thereby ensuring the reliability of
the electronic device when used.

[0092] Further, the substrate 31 has atleast one group
of substrate connecting members 315, wherein the sub-
strate connecting member 315 of the substrate 31 is pro-
vided on and protruded from the substrate back surface
312 of the substrate 31. Preferably, the substrate con-
necting member 315 of the substrate 31 surrounds
around the substrate channel 310. Optionally, the sub-
strate connecting member 315 of the substrate 31 may
be arranged on one side or two sides or three sides of
the substrate channel 310. For example, when the sub-
strate connecting member 315 of the substrate 31 is ar-
ranged at two sides of the substrate channel 310, the
substrate connecting member 315 may be arranged on
two adjacent sides of the substrate channel 310, or may
be arranged on two opposite sides of the substrate chan-
nel 310.

[0093] The photosensitive element 20 has at least one
group of chip connecting members 21 and a photosen-
sitive area 22, and a non-photosensitive area 23 sur-
rounding around the photosensitive area 22, wherein the
chip connecting member 21 is provided on and protruded
above the non-photosensitive area 23 of the photosen-
sitive element 20. The chip connecting member 21 of the
photosensitive element 20 may surround around the pho-
tosensitive area 22. Optionally, the chip connecting mem-
ber 21 of the photosensitive element 20 may be provided
on one side or two sides or three sides of the photosen-
sitive area 22. For example, when the chip connecting
member 21 of the photosensitive element 20 is located
on two sides of the photosensitive area 22, the chip con-
necting member 21 may be located on two adjacent sides
of the photosensitive area 22, or may be located on two
opposite sides of the photosensitive area 22.

[0094] Atleastone partof the non-photosensitive area
23 of the photosensitive element 20 is attached to the
substrate back surface 312 of the substrate 31, so that
the chip connecting member 21 of the photosensitive el-
ement 20 is conductively connected to the substrate con-
necting member 315 of the substrate 31, and the photo-
sensitive area 22 of the photosensitive element 20 cor-
responds to the substrate channel 310 of the substrate
31. Preferably, a part of the non-photosensitive area of
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the photosensitive element 20 also corresponds to the
substrate channel 310 of the substrate 31.

[0095] It is worth mentioning that, in the camera mod-
ule 100 of the present invention, at the same time when
the photosensitive element 20 is attached to the sub-
strate back surface 312 of the substrate 31, the chip con-
necting member 21 of the photosensitive element 20 is
conductively connected to the substrate connecting
member 315 of the substrate 31. By this way, the man-
ufacturing steps of the camera module 100 can be re-
duced to facilitate reducing the manufacturing cost of the
camera module 100 and improving the productivity of the
camera module 100. Further, in the present invention,
the photosensitive element 20 is attached to the sub-
strate back surface 312 of the substrate 31, which is ad-
vantageous to cause the camera module 100 to have a
greater focal length and a larger zoom range while the
height size of the camera module 100 is controlled, or to
cause the height size of the camera module 100 to be
lower while the focal length and zoom range of the cam-
era module 100 are controlled.

[0096] It is also worth mentioning that the shape and
arrangement of the chip connecting member 21 of the
photosensitive element 20 and the shape and arrange-
ment of the substrate connecting member 315 of the sub-
strate 31 are not limited in the camera module 100 of the
present invention. For example, the chip connecting
member 21 of the photosensitive element 20 may be disk-
shaped, spherical or the like, and accordingly, the sub-
strate connecting member 315 of the substrate 31 may
be disk-shaped, spherical or the like.

[0097] Preferably, in a thickness direction of the sub-
strate 31, atleast one part of atleast one of the electronic
components 32 located on the substrate front surface
311 of the substrate 31 can correspond to the non-pho-
tosensitive area 23 of the photosensitive element 20.
That is to say, from a top view perspective, at least one
part of at least one electronic component 32 located on
the substrate front surface 311 of the substrate 31 and
the non-photosensitive area 23 of the photosensitive el-
ement 20 can be overlapped with each other. By this
way, the length and width sizes of the camera module
100 can be reduced.

[0098] It will be understood by those skilled in the art
that the substrate connecting member 315 of the sub-
strate 31 is protruded above the substrate back surface
312 of the substrate 31, and the chip connecting member
21 of the photosensitive element 20 is protruded above
the non-photosensitive area 23 of the photosensitive el-
ement 20, so that after one part of the non-photosensitive
area 23 of the photosensitive element 20 is attached to
the substrate back surface 312 of the substrate 31 and
the chip connecting member 21 of the photosensitive el-
ement 20 is conductively connected to the substrate con-
necting member 315 of the substrate 31, atleast one gap
24 is formed between the non-photosensitive area 23 of
the photosensitive element 20 and the substrate back
surface 312 of the substrate 31. In the camera module
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100 of the present invention, after one part of the photo-
sensitive element 20 is attached to the substrate back
surface 312 of the substrate 31, and the chip connecting
member 21 of the photosensitive element 20 is conduc-
tively connected to the substrate connecting member 315
of the substrate 31, a filler 5000 is filled in the gap 24
formed between the non-photosensitive area 23 of the
photosensitive element 20 and the substrate back sur-
face 312 of the substrate 31 to fill the gap 24.

[0099] Preferably, thefiller 5000 isin afluid state before
it is filled in the gap 24 formed between the non-photo-
sensitive area 23 of the photosensitive element 20 and
the substrate back surface 312 of the substrate 31 and
when it is being filled in the gap 24 formed between the
non-photosensitive area 23 of the photosensitive ele-
ment 20 and the substrate back surface 312 of the sub-
strate 31, and the filler 500 is cured after the filler 5000
is filled in the gap 24 formed between the non-photosen-
sitive area 23 of the photosensitive element 20 and the
substrate back surface 312 of the substrate 31 to seal
the gap 24.

[0100] It is worth mentioning that the material of the
filler 5000 is not limited in the camera module 100 of the
present invention. For example, the filler 5000 may be
implemented as but not limited to glue, resin or the like.
[0101] Inthe camera module 100 of the presentinven-
tion, in an aspect, the filler 5000 can be used to connect
the substrate 31 and the photosensitive element 20, so
that the photosensitive element 20 is firmly attached to
the substrate back surface 312 of the substrate 31. In
another aspect, by way of being held between the sub-
strate back surface 312 of the substrate 31 and the non-
photosensitive area 23 of the photosensitive element 20,
the filler 5000 is filled in the gap 24 formed between the
substrate back surface 312 of the substrate 31 and the
non-photosensitive area 23 of the photosensitive ele-
ment 20. In further another aspect, the filler 5000 can
prevent the chip connecting member 21 of the photosen-
sitive element 20 and the substrate connecting member
32 of the substrate 31 from contacting with the external
environment, so that by way of avoiding the chip con-
necting member 21 of the photosensitive element 20 and
the substrate connecting member 31 of the substrate 31
from being oxidized, the reliability of the connection re-
lationship of the chip connecting member 21 of the pho-
tosensitive element 20 and the substrate connecting
member 31 of the substrate 31 can be ensured. The cam-
era module 100 includes a molded unit 40, wherein the
molded unit 40 includes a back surface molded portion
41, and wherein the back surface molded portion 41 is
integrally bonded to at least one part of the area of the
substrate back surface 312 of the substrate 31. For ex-
ample, in this preferred example of the camera module
100 shown in Figs. 11 and 12, the back surface molded
portion 41 is integrally bonded to at least one part of the
area of the substrate back surface 312 of the substrate
31, the photosensitive element 20 further has a chip back
surface 25, and the back surface molded portion 41 em-
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beds the entire area of the chip back surface 25 of the
photosensitive element 20, so that the back surface
molded portion 41, the photosensitive element 20 and
the substrate 31 are integrally bonded to form a molded
circuit board assembly 2000. Of course, it will be under-
stood that in other examples of the camera module 100,
the back surface molded portion 41 may also embed only
at least one part of the area of the chip back surface 25
of the photosensitive element 20.

[0102] That is to say, according to this another aspect
ofthe presentinvention, the presentinvention further pro-
vides the molded circuit board assembly 2000, wherein
the molded circuitboard assembly 2000 includes the sub-
strate 31, the electronic component 32, the photosensi-
tive element 20 and the back surface molded portion 41;
wherein the electronic component 32 is conductively con-
nected to the substrate front surface 311 and/or the sub-
strate back surface 312 of the substrate 31; wherein the
photosensitive element 20 is conductively connected to
the substrate back surface 312 of the substrate 31, and
the photosensitive area 22 and a part of the non-photo-
sensitive area 23 of the photosensitive element 20 cor-
respond to the substrate channel 310 of the substrate
31; and wherein the back surface molded portion 41 is
integrally bonded to at least one part of the area of the
substrate back surface 312 of the substrate 31 and em-
beds at least one part of the area of the chip back surface
25 of the photosensitive element 20.

[0103] Inotherwords, the back surface molded portion
41 can embed at least one part of the attaching position
of the photosensitive element 20 and the substrate 31 to
prevent the photosensitive element 20 from falling off
from the substrate 31, thereby ensuring the reliability of
the camera module 100. Also, by way of embedding at
least one part of the attaching position of the photosen-
sitive element 20 and the substrate 31, the back surface
molded portion 41 can further isolate the chip connecting
member 21 of the photosensitive element 20 from the
external environment, isolate the substrate connecting
member 315 of the substrate 31 from the external envi-
ronment and isolate the connecting position of the chip
connecting member 21 and the substrate connecting
member 315 from the external environment, to ensure
the reliability of the conductive position of the photosen-
sitive element 20 and the substrate 31 by way of avoiding
the chip connectingmember 21, the substrate connecting
member 315, and the connecting position of the chip con-
necting member 21 and the substrate connecting mem-
ber 315 from being oxidized.

[0104] It will be understood that the filler 5000 can also
isolate the chip connecting member 21 of the photosen-
sitive element 20 from the external environment, isolate
the substrate connecting member 315 of the substrate
31 from the external environment and isolate the con-
necting position of the chip connecting member 21 and
the substrate connecting member 315 from the external
environment, to avoid the chip connecting member 21,
the substrate connecting member 315, and the connect-
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ing position of the chip connecting member 21 and the
substrate connecting member 315 from being oxidized,
thereby ensuring the reliability of the conductive position
of the photosensitive element 20 and the substrate 31.
[0105] Further,the back surface molded portion 41 em-
beds at least one part of the attaching position of the
photosensitive element 20 and the substrate 31, and by
means of the back surface molded portion 41, the
strength of the substrate 31 can also be reinforced and
the flatness of the substrate 31 can also be ensured.
Preferably, by way of causing the back surface molded
portion 41 to embed at least one part of the chip back
surface 25 of the photosensitive element 20, the flatness
of the photosensitive element 20 can also be ensured by
means of the back surface molded portion 41, so that the
flatness of the photosensitive element 20 is limited to the
back surface molded portion 41. In this way, on the one
hand, the flatness of the photosensitive element 20 can
be ensured, and on the other hand, the substrate 31 may
be selected as a thinner sheet, to facilitate reducing the
height size of the camera module 100.

[0106] The back surface molded portion 41 is not de-
formed when heated, so that when the camera module
100 is used for a long time, the heat generated by the
photosensitive element 20 acts on the back surface mold-
ed portion 41, and the back surface molded portion 41
is not deformed, to facilitate ensuring the flatness of the
photosensitive element 20. Preferably, the back surface
molded portion 41 has a good heat dissipation capacity,
wherein the back surface molded portion 41 can quickly
radiate the heat generated by the photosensitive element
20 to the external environment of the camera module
100, thereby ensuring the reliability of the camera module
100 when used for a long time.

[0107] Further,the back surface molded portion 41 can
avoid the substrate back surface 312 of the substrate 31
from being exposed by way of being integrally bonded
to the substrate back surface 312 of the substrate 31, so
that when the back surface molded portion 41 is assem-
bled on the device body 200 to form the electronic device,
other assembled members of the device body 200 may
not scratch the substrate 31 due to touching with the sub-
strate back surface 312 of the substrate 31, thereby fa-
cilitating ensuring good electrical properties of the sub-
strate 31.

[0108] With continued reference to Fig. 11, the back
surface molded portion 41 can embed at least one part
of at least one electronic component 32 protruded from
the substrate back surface 312 of the substrate 31. By
this way, in an aspect, the back surface molded portion
41 can isolate the surface of the electronic component
32 from the external environment, and by way of avoiding
the surface of the electronic component 32 from being
oxidized, the good electrical properties of the electronic
components 32 can be ensured. In another aspect, the
back surface molded portion 41 can prevent the occur-
rence of undesirable phenomena such as mutual inter-
ference of adjacent electronic components 32 by way of
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isolating the adjacent electronic components 32, so that
a larger number and larger size of the electronic compo-
nents 32 can be attached to a limited attaching area of
the substrate back surface 312 of the substrate 31, to
facilitate improving the performance and imaging quality
of the camera module 100. In further another aspect, the
back surface molded portion 41 avoids the electronic
component 32 from being exposed by way of embedding
the electronic component 32, so that in the process of
assembling the camera module 100 to the device body
200, there is no need to worry that the electronic com-
ponent 32 is scratched or the electronic component 32
is caused to fall off from the substrate 31 due to the elec-
tronic component 32 touching with other assembled
members of the device body 200, to ensure the reliability
of the camera module 100 when assembled and used,
and the electronic component 32 can also prevent the
back surface molded portion 41 from falling off from the
substrate back surface 312 of the substrate 31, to ensure
that the back surface molded portion 41 is firmly bonded
to the substrate back surface 312 of the substrate 31.
[0109] With further reference to Fig. 11, in this pre-
ferred example of the camera module 100 of the present
invention, the height size parameter of the back surface
molded portion 41 protruded from the substrate back sur-
face 312 of the substrate 31 is greater than or equal to
the height of the electronic component 32 protruded from
the substrate back surface 312 of the substrate 31. Spe-
cifically, the back surface molded portion 41 has a free
side surface 4111 and a bonding side surface 4112,
wherein the free side surface 4111 and the bonding side
surface 4112 of the back surface molded portion 41 cor-
respond to each other, and the bonding side surface 4112
ofthe back surface molded portion 41 is integrally bonded
to at least one part of the area of the substrate back sur-
face 312 of the substrate 31 and at least one part of the
area of the chip back surface 25 of the photosensitive
element 20.

[0110] Itis assumed that the height size parameter of
the back surface molded portion 41 protruded from the
substrate back surface 312 of the substrate 31 is H, that
is, the distance parameter between the free side surface
4111 and the bonding side surface 4112 of the back sur-
face molded portion 41 is H, and it is assumed that the
height size parameter of the electronic component 32
protruded from the substrate back surface 312 of the sub-
strate 31 is h, where the value of the parameter H is
greater than or equal to the value of the parameter h. In
this way, when the camera module 100 is assembled to
the device body 200, other assembled members of the
device body 200 can be prevented from touching the
electronic component 32, to ensure the reliability of the
camera module 100.

[0111] Fig. 25 shows a modified implementation of the
camera module 100, wherein the back surface molded
portion 41 further embeds the module connecting side
331 of the connecting plate 33, so that the back surface
molded portion 41, the substrate 31, the electronic com-
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ponent 32, the connecting plate 33 and the photosensi-
tive element 20 are integrally bonded to form the molded
circuit board assembly 2000. It will be understood that,
by way of the back surface molded portion 41 further
embedding the module connecting side 331 of the con-
necting plate 33, the connecting plate 33 falling off from
the substrate back surface 312 of the substrate 31 can
be avoided, to ensure the reliability of the connecting
position of the module connecting member 331 of the
connecting plate 33 and the substrate back surface 312
of the substrate 31.

[0112] Fig. 14 shows a schematic cross-sectional view
of a modified implementation of the camera module 100,
wherein the back surface molded portion 41 has at least
one assembling space 410, and wherein the module con-
necting member 331 of the connecting plate 33 can be
accommodated in the assembling space 410 of the back
surface molded portion 41 after it is connected to the
substrate 31 on the substrate back surface 312 of the
substrate 31. By this way, the protrusion of the module
connecting member 331 of the connecting plate 33 can
be avoided, to ensure the reliability of the connecting
position of the module connecting member 331 of the
connecting plate 33 and the substrate back surface 312
of the substrate 31.

[0113] It will be understood that the assembling space
410 of the back surface molded portion 41 may be in the
middle of the back surface molded portion 41, or may be
around the back surface molded portion 41.

[0114] Insomefurtherfeasible examplesofthe camera
module 100, the electronic component 32 not embedded
by the back surface molded portion 41 may also be ac-
commodated in the assembling space 410 of the back
surface molded portion 41. By this way, when moving or
assembling the camera module 100, the electronic com-
ponent 32 can be avoided from being touched, thereby
preventing the surface of the electronic component 32 or
the conductive position of the electronic component 32
and the substrate 31 from being damaged, to further en-
sure the reliability of the camera module 100. Optionally,
a part of the surface of the electronic component 32 may
be exposed to the assembling space 410 of the back
surface molded portion 41.

[0115] Further, when the camera module 100 is as-
sembled to the electronic device, a protruded assembled
member of the device body 200 may also be accommo-
dated in the assembling space 410 of the back surface
molded portion 41. By this way, the interior space of the
device body 200 can be effectively used, to facilitate the
lightening, thinning and miniaturization of the electronic
device.

[0116] Itis worth mentioning that the number, size and
position of the assembling space 410 can be selected as
needed to improve the flexibility of the camera module
100 when assembled.

[0117] Fig. 15 shows another modified implementation
of the camera module 100, wherein the back surface
molded portion 41 of the molded unit40is integrally bond-
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ed to at least one side portion of the substrate back sur-
face 312 of the substrate 31, that is to say, the back sur-
face molded portion 41 may be not bonded in the middle
of the substrate back surface 312 of the substrate 31.
Forexample, in this specific example of the camera mod-
ule 100 shown in Fig. 15, the back surface molded portion
41 may be integrally bonded to four side portions of the
substrate back surface 312 of the substrate 31, so that
the back surface molded portion 41 is "[1"-shaped. In
another modified implementation of the camera module
100 shown in Fig. 16, the back surface molded portion
41 may be integrally bonded to three side portions of the
substrate back surface 312 of the substrate 31, so that
the back surface molded portion 41 is "I1"-shaped or "C"-
shaped. In another modified implementation of the cam-
era module 100 shown in Fig. 17, the back surface mold-
ed portion 41 may be integrally bonded to two side por-
tions of the substrate back surface 312 of the substrate
31, so that the back surface molded portion 41 is "T""-
shaped or "L"-shaped. In another modified implementa-
tion of the camera module 100 shown in Fig. 18, the
number of the back surface molded portions 41 may be
two, and each of the back surface molded portions 41 is
integrally bonded to a side portion of the substrate back
surface 312 of the substrate 31, respectively, wherein
the two back surface molded portion 41 are symmetrical
to each other, or the two back surface molded portion 41
parallel to each other. For example, the two back surface
molded portions 41 may be "ll"-shaped. In another mod-
ified implementation of the camera module 100 shown
in Fig. 19, the back surface molded portions 41 may be
only integrally bonded to a side portion of the substrate
back surface 312 of the substrate 31. For example, the
back surface molded portion 41 may be "I"-shaped.

[0118] Itis worth mentioning that, it will be understood
by those skilled in the art that the back surface molded
portion 41 may also be in other shapes, for example, "X"-

shaped, or "# "-shaped.

[0119] Fig. 20 shows another modified implementation
of the camera module 100, wherein the back surface
molded portion 41 of the molded unit 40 is only integrally
bonded to the middle of the substrate back surface 312
of the substrate 31. At this time, the back surface molded
portion 41 and the photosensitive element 20 correspond
to each other and are held at two sides of the substrate
31, and the substrate 31 further has an attaching area
313. On the one hand, the back surface molded portion
41 can reinforce the strength of the substrate 31 in the
attaching area 313 to ensure the flatness of the photo-
sensitive element 20 attached to the attaching area 313
of the substrate 31, and on the other hand, the heat gen-
erated by the photosensitive element 20 can be radiated
to the external environment to help dissipate the heat.
[0120] Itis worth mentioning that the shape of the back
surface molded portion 41 is not limited in the camera
module 100 of the present invention. For example, the
back surface molded portion 41 may be square, rectan-
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gular, trapezoidal, circular, elliptical or any other irregular
shape in shape.

[0121] Fig. 21 shows another modified implementation
of the camera module 100, wherein the back surface
molded portion 41 of the molded unit 40 may be provided
or formed with a plurality of assembling spaces 410, so
that the back surface molded portion 41 is grid-shaped,

or the back surface molded portion 41 is " HEI "-shaped,

or the back surface molded portion 41 is "# "-shaped.
[0122] Fig. 22 shows another modified implementation
of the camera module 100, wherein the number of the
back surface molded portions 41 of the molded unit 40
may also be implemented as four, and each of the back
surface molded portions 41 is integrally bonded to four
corners of the substrate back surface 312 of the substrate
31, respectively. Nevertheless, it is also possible that
each of the back surface molded portions 41 is integrally
bonded to the middle of four side edges of the substrate
back surface 312 of the substrate 31, respectively. Fur-
ther, it will be understood by those skilled in the art that
the number of the back surface molded portions 41 may
also be implemented as more or less, and the camera
module 100 of the present invention is not limited in this
regard.

[0123] Itis worth mentioning that, it will be understood
by those skilled in the art that the back surface molded
portions 41 of the molded unit 40 may also have any
other possible shape, and the present invention will not
be exemplified again in the following description.
[0124] With further reference to Fig. 11, the camera
module 100 includes at least one bearing 4000, wherein
the bearing 4000 has atleast one light passing hole 4100,
and wherein the bearing 4000 is attached to the substrate
front surface 311 of the substrate 31, so that the bearing
4000 surrounds around the photosensitive area 22 of the
photosensitive element 20, and the photosensitive area
22 of the photosensitive element 20 corresponds to the
light passing hole 4100 of the bearing 4000. The bearing
4000 is used for holding the optical lens 10 in the photo-
sensitive path of the photosensitive element 20, so that
the light passing hole 4100 of the bearing 4000 forms a
light passing path of the optical lens 10 and the photo-
sensitive element 20.

[0125] It will be understood that, in this example of the
camera module 100 shown in Fig. 11, at least one part
of the at least one electronic component 312 located on
the substrate back surface 312 of the substrate 31 may
correspond to the bearing 4000 attached to the substrate
front surface 311 of the substrate 31. That is to say, from
atop view perspective, the bearing 4000 and atleastone
part of the at least one electronic component 312 located
on the substrate back surface 312 of the substrate 31
may coincide with each other, to facilitate reducing the
length and width sizes of the camera module 100.
[0126] In this example of the camera module 100
shown in Fig. 23, the substrate front surface 311 of the
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substrate 31 may be used only for attaching the bearing
4000. By this way, the length and width sizes of the cam-
era module 100 can be further reduced.

[0127] With further reference to Fig. 11, the camera
module 100 further includes at least one filter element
50, wherein thefilter element 50 is attached to the bearing
4000, so that the filter element 50 is held between the
optical lens 10 and the photosensitive element 20 by
means of the bearing 4000, and light entering the interior
ofthe camera module 100 from the optical lens 10 passes
through the filter element 50 and then is received by the
photosensitive area 22 of the photosensitive element 20.
By this way, the imaging quality of the camera module
100 can be ensured.

[0128] Specifically, the filter element 50 can filter stray
lightin the light entering the interior of the camera module
100 from the optical lens 10. By this way, the imaging
quality of the camera module 100 can be improved. It is
worth mentioning that the type of the filter element 50 is
not limited in the camera module 100 of the present in-
vention. For example, the filter element 50 may be but
not limited to, an infrared cut filter element, a visible spec-
trum filter element or the like.

[0129] With further reference to Fig. 11, the camera
module 100 includes at least one driver 60, wherein the
optical lens 10 is drivably disposed on the driver 60, and
the driver 60 is attached to the top surface of the bearing
4000 so that the optical lens 10 is held in the photosen-
sitive path of the photosensitive element 20 by means of
the driver 60. Moreover, the driver 60 can drive the optical
lens 10 to move relative to the photosensitive element
20 along the photosensitive path of the photosensitive
element 20, so that the camera module 100 achieves the
autofocus and the automatic zoom of the camera module
100 by way of adjusting the relative position of the optical
lens 10 and the photosensitive element 20.

[0130] Itis worth mentioning that the type of the driver
60 is not limited in the camera module 100 of the present
invention, as long as it can drive the optical lens 10 to
move relative to the photosensitive element 20 along the
photosensitive path of the photosensitive element 20. For
example, in a specific example of the present invention,
the driver 60 may be implemented as but not limited to
a voice coil motor.

[0131] Preferably, the driver 60 has a driving pin 61,
wherein the driving pin 61 extends from a top surface of
the bearing 4000 to a bonding surface, and the driving
pins 61 of the driver 60 can be conductively connected
to the substrate 31.

[0132] Inanother modified implementation of the cam-
era module 100 shown in Fig. 26, the camera module
100 may be a fixed focus camera module. Specifically,
the camera module 100 includes at least one lens barrel
90, wherein the optical lens 10 is disposed in the lens
barrel 90, and the lens barrel 90 is attached to the bearing
4000, so that the optical lens 10 is held in the photosen-
sitive path of the photosensitive element 20 by means of
the lens barrel 90. In another modified implementation
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of the camera module 100 shown in Fig. 27A, the barrel
90 may also be integrally formed with the bearing 4000.
[0133] With reference to Figs. 1 to 10 in the accompa-
nying drawings of the presentinvention, a manufacturing
process of the camera module 100 is set forth in the fol-
lowing description.

[0134] AtastageshowninFig. 1, atleastone electronic
component 32 is conductively connected to the substrate
31 on the substrate front surface 311 of the substrate 31,
and a further electronic component 32 is conductively
connected to the substrate 31 on the substrate back sur-
face 312 of the substrate 31, wherein two or more sub-
strates 31 are arranged to form a splicing unit 3000. It is
worth mentioning that the arrangement of a plurality of
substrates 31 forming the splicing unit 3000 is not limited
in the camera module 100 of the present invention, and
it is selected as needed.

[0135] For example, in this specific example of the
camera module 100 of the present invention, after the
substrate 31 is provided or made, at least one electronic
component 32 may be attached to the substrate front
surface 311 of the substrate 31 by way of attaching, so
that these electronic components 32 are conductively
connected to the substrate 31 on the substrate front sur-
face 311 of the substrate 31, and the further electronic
components 32 are attached to the substrate back sur-
face 312 of the substrate 31 by way of attaching, so that
these electronic components 32 are conductively con-
nected to the substrate 31 on the substrate back surface
312 of the substrate 31.

[0136] Further, the positions of the electronic compo-
nents 32 attached to the substrate front surface 311 and
the substrate back surface 312 of the substrate 31 may
also be not limited, and they are adjusted according to a
specific application of the camera module 100. For ex-
ample, in further other examples of the camera module
100 of the presentinvention, a plurality of electronic com-
ponents 32 may be arranged on the entire area of the
substrate front surface 311 and/or the substrate back sur-
face 312 of the substrate 31, whereas in further other
examples of the camera module 100 of the present in-
vention, the plurality of electronic components 32 may
also be arranged on a specific area such as a corner or
one side or both sides of the substrate front surface 311
and/or the substrate back surface 312 of the substrate
31. The camera module 100 of the present invention is
not limited in this regard.

[0137] It is worth mentioning that, in further other ex-
amples of the camera module 100 of the present inven-
tion, the electronic component 32 may be conductively
connected to the substrate 31 only on the substrate front
surface 311 of the substrate 31, so that the camera mod-
ule 100 as shown in Fig. 23 is obtained after the molding
process and subsequent processes are performed. In
further other examples of the camera module 100 of the
present invention, the electronic component 32 may be
conductively connected to the substrate 31 only on the
substrate back surface 312 of the substrate 31, so that
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the camera module 100 as shown in Fig. 24 is obtained
after the molding process and subsequent processes are
performed.

[0138] Further, with continued reference to Fig. 1, the
photosensitive element 20 is attached to the substrate
31 on the substrate back surface 312 of the substrate
31, so that the chip connecting member 21 located on
the non-photosensitive area 23 of the photosensitive el-
ement 20 and the substrate connecting member 315 lo-
cated on the substrate back surface 312 of the substrate
31 are conductively connected, and the photosensitive
area 22 and a part of the non-photosensitive area 23 of
the photosensitive element 20 correspond to the sub-
strate channel 310 of the substrate 31, so that the pho-
tosensitive element 20 is conductively connected to the
substrate 31.

[0139] It will be understood by those skilled in the art
that, after one part of the non-photosensitive area 23 of
the photosensitive element 20 is attached to the sub-
strate back surface 312 of the substrate 31 and the chip
connecting member 21 of the photosensitive element 20
is conductively connected to the substrate connecting
member 315 of the substrate 31, a gap 24 is formed be-
tween the non-photosensitive area 23 of the photosen-
sitive element 20 and the substrate back surface 312 of
the substrate 31. Then, a filler 5000 is used to be filled
in the gap 24 to prevent the photosensitive area 22 of
the photosensitive element 20 and the substrate back
surface 312 of the substrate 31 from communicating via
the gap 24, so that in a subsequent molding process, the
filler 5000 can prevent a fluid medium 400 from entering
the photosensitive area 22 of the photosensitive element
20 from the substrate back surface 312 of the substrate
31 via the gap 24, to avoid the photosensitive area 22 of
the photosensitive element 20 from being contaminated.
[0140] It will be understood that the substrate 31 can
isolate at least one of the electronic components 32 from
the photosensitive area 22 of the photosensitive element
20, to avoid shedding of the surface of the electronic com-
ponent 32 and shedding of the connecting position of the
electronic component 32 and the substrate 31 from con-
taminating the photosensitive area 22 of the photosen-
sitive element 20. For example, in an example where all
ofthe electronic components 32 are arranged on the sub-
strate back surface 312 of the substrate 31, the substrate
31 can isolate all of the electronic components 32 from
the photosensitive area 22 of the photosensitive element
20, so that in the process of manufacturing the camera
module 100, the shedding of the surface of the electronic
component 32 and the shedding of the connecting posi-
tion of the electronic component 32 and the substrate 31
can be avoided from contaminating the photosensitive
area 22 of the photosensitive element 20.

[0141] It is worth mentioning that, in some examples
of the camera module 100 of the present invention, the
electronic component 32 may be first conductively con-
nected to the substrate 31, and then the photosensitive
element 20 is conductively connected to the substrate
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31. In other examples of the camera module 100 of the
present invention, it is also possible that the photosensi-
tive element 20 is first conductively connected to the sub-
strate 31, and then the electronic component 32 is con-
ductively connected to the substrate 31. Nevertheless, it
will be understood by those skilled in the art that, in further
other examples of the camera module 100 of the present
invention, itis also possible that the electronic component
32 located on the substrate back surface 312 of the sub-
strate 31 is first conductively connected to the substrate
31 and the photosensitive element 20 is conductively
connected to the substrate 31, and then the electronic
component 32 located on the substrate front surface 311
of the substrate 31 is conductively connected to the sub-
strate 31; or the electronic component 32 located on the
substrate front surface 311 of the substrate 31 is first
conductively connected to the substrate 31, and then the
electronic component 32 located on the substrate back
surface 312 of the substrate 31 is conductively connected
to the substrate 31 and the photosensitive element 20 is
conductively connected to the substrate 31. The camera
module 100 of the present invention is not limited in this
regard.

[0142] Atastage showninFigs.2Aand 2B, the splicing
unit 3000 is placed into a molding die 300 to perform a
molding process by means of the molding die 300.
[0143] Specifically, the molding die 300 includes an
upper die 301 and a lower die 302, wherein at least one
die of the upper die 301 and the lower die 302 can be
operated, so that clamping and drafting operations are
performed on the molding die 300. For example, in one
example, after the splicing unit 3000 may be placed in
the lower die 302 and the clamping operation is per-
formed on the molding die 300, at least one molding
space 303 is formed between the lower die 302 and the
substrate back surface 312 of the substrate 31.

[0144] Preferably, when the number of the molding
spaces 303 is two or more than two, at least one com-
munication channel 304 may also be formed between
the lower die 302 and the substrate back surface 312 of
the substrate 31, wherein the communication channel
304 is used for adjacent molding spaces 303 to commu-
nicate. In this way, the fluid medium 400 added to one
of the molding spaces 303 can pass through the com-
munication channel 304 to fill up all of the molding spaces
303.

[0145] Itis worth mentioning that a pressing surface of
the upper die 301 may be a planar surface, wherein after
the clamping operation is performed on the molding die
300, the pressing surface of the upper die 301 can be
directly pressed to the substrate front surface 311 of the
substrate 31.

[0146] Preferably, the upper die 301 may form at least
one safety space 30122 by way of being recessed in-
wardly and an upper die pressing portion 30123 is formed
around the molding space 30122, wherein when the
clamping operation is performed on the molding die 300,
the upper die pressing portion 30123 of the upper die
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301 can press against the substrate front surface 311 of
the substrate 31, for example, the upper die pressing
portion 30123 of the upper die 301 can press against an
area without traces of the substrate front surface 311 of
the substrate 31, or the upper die pressing portion 30123
ofthe upper die 301 can press against an area or a mem-
ber for supporting the substrate 31 of the splicing unit
3000, so that the trace area of the substrate front surface
311 of the substrate 31 corresponds to the safety space
30122 of the upper die 301. In this way, the upper die
pressing portion 30123 of the upper die 301 can be avoid-
ed from scratching or crushing the substrate 31, toensure
the good electrical properties of the substrate 31.
[0147] It will be understood by those skilled in the art
that, by way of providing the safety space 30122, the
upper die 301 is particularly advantageous to protect the
electronic component 32 protruded from the substrate
front surface 311 of the substrate 31. That is to say, when
the clamping operation is performed on the molding die
300, the electronic component 32 conductively connect-
ed to the substrate 31 on the substrate front surface 311
of the substrate 31 is accommodated in the safety space
30122 of the upper die 301, to avoid the electronic com-
ponent 32 from being touched or pressed by the upper
die pressing portion 30123 of the upper die 301, thereby
ensuring the reliability of the electronic component 32
and the connecting position of the electronic component
32 and the substrate 31.

[0148] With continued reference to Figs. 2A and 2B,
the lower die 302 further includes a lower molding guide
portion 3021 and at least one support portion 3022, and
has atleast one lower molding guide groove 3023, where-
in the support portion 3022 integrally extends to the mold-
ing guide portion 3021, to form the lower molding guide
groove 3023 between the support portion 3022 and the
lower molding guide portion 3021 or form the lower mold-
ing guide groove 3023 between adjacent support por-
tions 3022.

[0149] When the clamping operation is performed on
the molding die 300, the molding space 303 is formed at
a position of the lower die 302 corresponding to the lower
molding guide groove 3023. Moreover, the lower molding
guide portion 3021 of the lower die 302 can press against
the substrate back surface 312 of the substrate 31, and
the support portion 3022 of the lower die 302 can press
against the substrate back surface 312 of the substrate
31.

[0150] Preferably, the height size of the support portion
3022 of the lower die 302 is larger than the height size
of the electronic component 32 protruded from the sub-
strate back surface 312 of the substrate 31. By this way,
when the lower die 302 presses against the substrate
back surface 312 of the substrate 31, there is a safety
distance between the surface of the electronic compo-
nent 32 and an inner surface of the lower die 302, to
protect the surface of the electronic components 32 from
scratching by way of avoiding the surface of the electronic
components 32 from contacting with the inner surface of
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the lower die 302. Further, by way of having the safety
distance between the surface of the electronic compo-
nent 32 and the inner surface of the lower die 302, the
back surface molded portion 41 integrally bonded to the
substrate back surface 312 of the substrate 31 can also
be subsequently caused to embed the electronic com-
ponent 32.

[0151] With reference to Figs. 2A and 2B, the molding
die 300 further includes at least one film layer 305. For
example, in this specific example of the present inven-
tion, the number of film layers 305 may be implemented
as two, wherein one of the film layers 305 is overlappedly
disposed on the inner surface of the upper die 301, and
the other film layer 305 is overlappedly disposed on the
inner surface of the lower die 301. For example, in one
feasible example, the film layer 305 may be attached to
the inner surface of the upper die 301 in such a manner
that the film layer 305 is overlappedly disposed on the
inner surface of the upper die 301, and the film layer 305
may be attached to the inner surface of the lower die 302
in such a manner that the film layer 305 is overlappedly
disposed on the inner surface of the lower die 301.
[0152] It will be understood by those skilled in the art
that, when the clamping operation is performed on the
molding die 300, the film layer 305 is held between the
upper die pressing portion 30123 of the upper die 301
and the substrate front surface 311 of the substrate 31.
In this way, on the one hand, the film layer 305 can absorb
an impact force generated when the molding die 300 is
clamped by way of deformation to avoid the impact force
from directly acting on the substrate 31, and on the other
hand, the film layer 305 can further isolate the upper die
pressing portion 30123 of the upper die 301 from the
substrate front surface 311 of the substrate 31 to avoid
the upper die 301 from scratching the substrate front sur-
face 311 of the substrate 31, thereby ensuring the good
electrical properties of the substrate 31. It will be under-
stood that the film layer 305 can also isolate the inner
surface of the upper die 301 and the electronic compo-
nent 32 located on the substrate front surface 311 of the
substrate 31.

[0153] Accordingly, afterthe clamping operationis per-
formed on the molding die 300, the lower molding guide
portion 3021 and the support portion 3022 of the lower
die 302 press against different positions of the substrate
back surface 312 of the substrate 31, respectively, so
that the film layer 305 held between the lower molding
guide portion 3021 and the substrate back surface 312
of the substrate 31, and the film layer 305 held between
the support portion 3022 and the substrate back surface
312 of the substrate 31, on the one hand, can absorb the
impact force generated when the molding die 300 is
clamped to avoid the impact force from directly acting on
the substrate back surface 312 of the substrate 31, and
on the other hand, the film layer 305 can further isolate
the lower molding guide portion 3021 from the substrate
back surface 312 of the substrate 31 and isolate the sup-
port portion 3022 from the substrate back surface 312 of
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the substrate 31, thereby preventing the substrate back
surface 312 of the substrate 31 from being scratched to
ensure the good electrical properties of the substrate 31.
Further, the film layer 305 can also prevent a gap from
forming between the lower molding guide portion 3021
and the substrate back surface 312 of the substrate
31and prevent a gap from forming between the support
portion 3022 and the substrate back surface 312 of the
substrate 31 by way of deformation.

[0154] At this stage shown in Figs. 3 and 4, the fluid
medium 400 is added to at least one of the molding spac-
es 303, and since the adjacent molding spaces 303 com-
municate with each other through the communication
channels 304, the fluid medium 400 may fill up all of the
molding spaces 303.

[0155] Itis worth mentioning that the fluid medium 400
may be a liquid, a solid, a mixture of a solid and a liquid,
or the like, so that the fluid medium 400 can flow. Further,
the fluid medium 400 may be implemented as but not
limited to a thermoset material. Of course, it will be un-
derstood by those skilled in the art that, in other possible
examples, itis also possible that the fluid medium 400 is
implemented as a light-curable material or a self-curable
material.

[0156] After the fluid medium 400 fills up the molding
space 303, the fluid medium 400 may be cured within
the molding space 303 by way of heating, and the drafting
operation may be performed on the molding die 300, with
reference to the stage shown in Fig. 5, wherein the fluid
medium 400 cured within the molding space 303 can
form the back surface molded portion 41 integrally bond-
ed to the substrate back surface 312 of the substrate 31.
Moreover, the back surface molded portion 41 may em-
bed at least one part of the at least one electronic com-
ponent 32 protruded from the substrate back surface 312
of the substrate 31, and the assembling space 410 of the
back surface molded portion 41 may be formed at a po-
sition of the lower die 302 corresponding to the support
portion 3022. Preferably, the back surface molded por-
tion 41 can embed all of the electronic components 32
protruded from the substrate back surface 312 of the sub-
strate 31.

[0157] At this stage shown in Fig. 6, after the drafting
operation is performed on the molding die 300, a semi-
finished product of the molded circuit board assembly
2000 may be formed. It will be understood that, after the
drafting operation is performed on the molding die 300,
a plurality of molded circuit board assemblies 2000 are
in a state of being connected to each other, to form the
semi-finished product of the molded circuit board assem-
bly 2000. Then, at this stage shown in Figs. 7A and 7B,
the semi-finished product of the molded circuit board as-
sembly 2000 may be divided to form the molded circuit
board assembly 2000. Away of dividing the semi-finished
product of the molded circuit board assembly 2000 is not
limited inthe camera module 100 of the presentinvention.
For example, the semi-finished product of the molded
circuit board assembly 2000 may be divided by way of
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cutting to form the molded circuit board assembly 2000,
or the semi-finished product of the molded circuit board
assembly 2000 may be divided by way of etching to form
the molded circuit board assembly 2000.

[0158] Further, in some examples of the camera mod-
ule 100 of the present invention, as shown in Fig. 7A,
when the semi-finished product of the molded circuit
board assembly 2000 is divided, a dividing direction may
be from a direction where the substrate front surface 311
of the substrate 31 is located to a direction where the
substrate back surface 312 is located. In other examples
of the camera module 100 of the present invention, as
shown in Fig. 7B, when the semi-finished product of the
molded circuit board assembly 2000 is divided, the divid-
ing direction may also be from a direction where the sub-
strate back surface 312 of the substrate 31 is located to
a direction where the substrate front surface 311 is lo-
cated.

[0159] At this stage shown in Fig. 8, the module con-
necting side 331 of the connecting plate 33 is attached
to the substrate back surface 312 of the substrate 31 via
the connecting portion 34 to conductively connect the
connecting plate 33 and the substrate 31. Preferably, the
module connecting side 331 of the connecting plate 33
is accommodated in the assembling space 410 of the
back surface molded portion 41, to avoid the module con-
necting side 331 of the connecting plate 33 from being
protruded. It will be understood that in other examples of
the camera module 100, the module connecting side 331
of the connecting plate 33 may also be attached to the
substrate front surface 311 of the substrate 31 via the
connecting portion 34.

[0160] Optionally, the stage shown Fig. 8 may also be-
fore the stage shown in Figs. 7A and 7B, so that the
module connecting side 331 of the connecting plate 33
is first attached to the substrate back surface 312 of the
substrate 31 via the connecting portion 34, and then the
semi-finished product of the molded circuit board assem-
bly 2000 is divided to form the molded circuit board as-
sembly 2000.

[0161] Still Optionally, the stage shown Fig. 8 may also
before the stage shown in Figs. 2A and 2B, so that when
the molding process is performed, the molding die 300
may press against the connecting position of the module
connecting side 331 of the connecting plate 33 and the
substrate 31, to ensure the reliability of the connecting
position of the module connecting side 331 of the con-
necting plate 33 and the substrate 31, or the connecting
position of the module connecting side 331 of the con-
necting plate 33 and the substrate 31 is accommodated
in the molding space 303, so that after the molding proc-
ess is performed to form the back surface molded portion
41, the back surface molded portion 41 can embed the
module connecting side 331 of the connecting plate 33
to form the camera module 100 shown in Fig. 25.
[0162] At the stage shown in Fig. 9, the bearing 4000
attached with the filter elements 50 is attached to the
substrate front surface 311 of the substrate 31, and the
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photosensitive area 22 and a part of the non-photosen-
sitive area 23 of the photosensitive element 20 corre-
spond to the light passing hole 4100 of the bearing 4000,
and the filter element 50 is located in the photosensitive
path of the photosensitive element 20. Optionally, the
bearing 4000 may also be first attached to the substrate
front surface 311 of the substrate 31, and then the filter
element 50 is attached to the bearing 4000.

[0163] Then, the driver 60 assembled with the optical
lens 10 is attached to the bearing 4000, so that the optical
lens 10 is held in the photosensitive path of the photo-
sensitive element 20, and the filter element 50 is held
between the optical lens 10 and the photosensitive ele-
ment 20, and the driving pins 61 of the driver 60 is con-
ductively connected to the substrate 31 to form the cam-
era module 100.

[0164] Optionally, the lens barrel 90 assembled with
the optical lens 10 is attached to the bearing 4000, to
form the camera module 100 as shown in Fig. 26.
[0165] Still Optionally, the bearing 4000 and the lens
barrel 90 may also be integrally formed, wherein the filter
element 50 is first attached to the bearing 4000 and the
optical lens 10 is assembled to the lens barrel 90, and
then the bearing 4000 is attached to the substrate front
surface 311 of the substrate 31; or the bearing 4000 is
attached to the substrate front surface 311 of the sub-
strate 31, and then the filter element 50 is attached to
the bearing 4000 and the optical lens 10 is assembled
to the lens barrel 90, to form the camera module 100 as
shown in Fig. 27A.

[0166] With reference to Figs. 27B to 27N in the ac-
companying drawings of the present invention, another
manufacturing process of the camera module 100 is set
forth in the following description.

[0167] At a stage shown in Figs. 27B and 27C, the at
least one electronic component 32 is conductively con-
nected to the substrate 31 on the substrate back surface
312 of the substrate 31, wherein two or more substrates
31 are arranged to form the splicing unit 3000. It is worth
mentioning that the arrangement of a plurality of sub-
strates 31 forming the splicing unit 3000 is not limited in
the camera module 100 of the present invention, and it
is selected as needed.

[0168] Further, a protective element 9000 is over-
lappedly attached to the substrate front surface 311 of
the substrate 31, so that the protective element substrate
9000 closes the opening of the substrate channel 310 of
the substrate 31 on the substrate front surface 311.
[0169] It is worth mentioning that, in another example
of the camera module 100 of the present invention, the
protective element 9000 may be first overlappedly at-
tached to the substrate front surface 311 of the substrate
31, and then the substrate back surface 312 of the sub-
strate 31 is conductively connected to the at least one
electronic component 32.

[0170] Further, the type of the protective element 9000
is not limited. For example, the protective element 9000
may be a transparent element, or may be an opaque
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element, as long as it can be overlappedly attached to
the substrate front surface 311 of the substrate 31, and
close the opening of the substrate channel 310 on the
substrate front surface 311. By way of example and with-
out limitation, the protective element 9000 may be imple-
mented as a high temperature glue tape.

[0171] It will be understood that after the protective el-
ement 9000 is overlappedly attached to the substrate
front surface 311 of the substrate 31, the protective ele-
ment 9000 may also form one part of the splicing unit
3000. Then, the splicing unit 3000 may be cleaned to
avoid dust, solid particles and other contaminants from
adhering to the splicing unit 3000.

[0172] Atthe stage shown in Figs. 27D, 27E and 27F,
the photosensitive element 20 is attached to the sub-
strate 31 on the substrate back surface 312 of the sub-
strate 31, so that the chip connecting member 21 located
on the non-photosensitive area 23 of the photosensitive
element 20 and the substrate connecting member 315
located on the substrate back surface 312 of the sub-
strate 31 are conductively connected, and the photosen-
sitive area 22 and a part of the non-photosensitive area
23 of the photosensitive element 20 correspond to the
substrate channel 310 of the substrate 31, so that the
photosensitive element 20 is conductively connected to
the substrate 31.

[0173] Specifically, a bump may be implanted in the
non-photosensitive area 23 of the photosensitive ele-
ment 20 by a bumping process to form the chip connect-
ing member 21 located on the non-photosensitive area
23 of photosensitive element 20, and then the photosen-
sitive element 20 is attached to the substrate back sur-
face 312 of the substrate 31, so that the chip connecting
member 21 located on the non-photosensitive area 23
of photosensitive element 20 and the substrate connect-
ing member 315 located on the substrate back surface
312 of the substrate 31 are conductively connected. It
will be understood by those skilled in the art that the chip
connecting member 21 of the photosensitive element 20
may also be formed in other ways, and the camera mod-
ule 100 of the present invention is not limited in this re-
gard.

[0174] Further, after the photosensitive element 20 is
attached to the substrate back surface 312 of the sub-
strate 31, the photosensitive element 20 can close the
opening of the substrate channel 310 of the substrate 31
on the substrate back surface 312, sothata sealed space
8000 is formed between the photosensitive element 20,
the substrate 31 and the protective element 9000, where-
in the photosensitive area 22 of the photosensitive ele-
ment 20 is located in the sealed space 8000. By this way,
the photosensitive area 22 of the photosensitive element
20 can be avoided from being contaminated by dust, solid
particles and other contaminants, thereby ensuring the
product yield of the camera module 100. Preferably, a
part of the non-photosensitive area 23 of the photosen-
sitive element 20 may also be located in the sealed space
8000.
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[0175] It will be understood by those skilled in the art
that, after one part of the non-photosensitive area 23 of
the photosensitive element 20 is attached to the sub-
strate back surface 312 of the substrate 31 and the chip
connecting member 21 of the photosensitive element 20
is conductively connected to the substrate connecting
member 315 of the substrate 31, a gap 24 is formed be-
tween the non-photosensitive area 23 of the photosen-
sitive element 20 and the substrate back surface 312 of
the substrate 31. Then, a filler 5000 is used to be filled
in the gap 24 to prevent the photosensitive area 22 of
the photosensitive element 20 and the substrate back
surface 312 of the substrate 31 from communicating via
the gap 24, so that in a subsequent molding process, the
filler 5000 can prevent the fluid medium 400 from entering
the sealed space 8000 from the substrate back surface
312 of the substrate 31 via the gap 24, to avoid the pho-
tosensitive area 22 of the photosensitive element 20 held
in the sealed space 8000 from being contaminated,
thereby avoiding the occurrence of undesirable phenom-
ena such as stain spots of the camera module 100.
[0176] It is worth mentioning that, after the photosen-
sitive element 20 is attached to the substrate back sur-
face 312 of the substrate 31, the photosensitive element
20 may form one part of the splicing unit 3000.

[0177] Nevertheless, it will be understood by those
skilled in the art that the stage shown in Figs. 27D to 27F
may also before the stage shown in Figs. 27B and 27C,
that is, the photosensitive element 20 is first attached to
the substrate back surface 312 of the substrate 31, and
then the protective element 9000 is attached to the sub-
strate front surface 311 of the substrate 31 to obtain the
splicing unit 3000. Then, the splicing unit 3000 may also
be cleaned. The camera module 100 of the present in-
vention is not limited in this regard.

[0178] At a stage shown in Figs. 27G, 27H, 271 and
27J, the splicing unit 3000 is placed into the molding die
300 to perform a molding process by means of the mold-
ing die 300. After the molding process is completed, a
drafting process is performed on the molding die 300 to
obtain a semi-finished product of the molded circuit board
assembly 2000 shown in Fig. 27K. It will be understood
that, after the drafting operation is performed on the mold-
ing die 300, a plurality of molded circuit board assemblies
2000 are in a state of being connected to each other, to
form the semi-finished product of the molded circuit board
assembly 2000. Itis worth mentioning that, in the molding
process, the protective element 9000 can also isolate the
upper die 301 of the molding die 300 from the substrate
front surface 311 of the substrate 31, thereby avoiding
the substrate front surface 311 of the substrate 31 from
being scratched by the upper die 301, to protect the good
electrical properties of the substrate 31. Preferably, the
protective element 9000 may also be deformable so that
when the upper die 301 and the lower die 302 of the
molding die 300 are clamped, the protective element
9000 can absorb an impact force acting on the substrate
31 by the upper die 301 by way of elastic deformation,
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to avoid the substrate 31 from being damaged.

[0179] At a stage shown in Figs. 27L and 27M, the
semi-finished product of the molded circuit board assem-
bly 2000 may be divided, and the division way is not lim-
ited in the camera module 100 of the present invention.
For example, the semi-finished product of the molded
circuit board assembly 2000 may be divided by way of
cutting, or the semi-finished product of the molded circuit
board assembly 2000 may be divided by way of etching.
[0180] Further, the way of dividing the semi-finished
product of the molded circuit board assembly 2000 may
also be not limited in the camera module 100 of the
present invention. For example, in an example shown in
Fig. 27L, when the semi-finished product of the molded
circuit board assembly 2000 is divided, a dividing direc-
tion may be from a direction where the substrate front
surface 311 of the substrate 31 is located to a direction
where the substrate back surface 312 is located. In an
example shown in Fig. 27M, when the semi-finished
product of the molded circuit board assembly 2000 is
divided, the dividing direction may also be from adirection
where the substrate back surface 312 of the substrate
31 is located to a direction where the substrate front sur-
face 311 is located.

[0181] At a stage shown in Fig. 27N, the protective
element 9000 is removed from the substrate front surface
311 of the substrate 31 to obtain the molded circuit board
assembly 2000.

[0182] It is worth mentioning that the stage shown in
Fig. 27N may also before the stage shown in Figs. 27L
and 27M, so that the protective element 9000 is first re-
moved from the substrate front surface 311 of the sub-
strate 31, and then the semi-finished product of the mold-
ed circuit board assembly 2000 is divided to obtain the
molded circuit board assembly 2000. The camera mod-
ule 100 of the present invention is not limited in this re-
gard.

[0183] Inasubsequentstep, itis possible thatthe con-
necting plate 33 and the substrate 31 is conductively con-
nected, the optical lens 10 is held in the photosensitive
path of the photosensitive element 20, and the filter ele-
ment 50 is held between the optical lens 10 and the pho-
tosensitive element 20, to obtain the camera module 100
shown in Fig. 27A.

[0184] With reference to Figs. 28 to 39 in the accom-
panying drawings of the present invention, a camera
module 100 according to another preferred embodiment
of the present invention is set forth in the following de-
scription, wherein the camera module 100 includes at
least one optical lens 10°, at least one photosensitive
element 20’, and a circuit board 30’, wherein the photo-
sensitive element 20’ is conductively connected to the
circuit board 30, and the optical lens 10’ is held in the
photosensitive path of the photosensitive element 20°.
[0185] Light reflected by an object enters the interior
of the camera module 100 from the optical lens 10’, and
then is received by the photosensitive element 20’ and
forms animage by photoelectric conversion. An electrical



55 EP 4 072 120 A2 56

signal associated with the image of the object obtained
by photoelectric conversion of the photosensitive ele-
ment 20’ can be transmitted by the circuit board 30’. For
example, the circuit board 30’ may transmit the electric
signal associated with the image of the object to the de-
vice body 200 connected to the circuit board 30’. That is,
the circuit board 30’ can be conductively connected to
the device body 200 to assemble the camera module 100
on the device body 200 to form the electronic device.
[0186] Further, with reference to FIG. 38, the circuit
board 30’ includes at least one substrate 31’ and at least
one electronic component 32’, wherein each of the elec-
tronic components 32’ is conductively connected to the
substrate 31, respectively.

[0187] Specifically, the substrate 31’ has a substrate
front substrate 311’, a substrate back surface 312’ and
at least one substrate channel 310’, wherein the sub-
strate front surface 311’ and the substrate back surface
312’ correspond to each other, and the substrate channel
310’ extends from the substrate front surface 311’ to the
substrate back surface 312’ of the substrate 31’. That s,
the substrate channel 310’ can communicate with the
substrate front surface 311’ and the substrate back sur-
face 312’ of the substrate 31’. In other words, the sub-
strate channel 310’ may be implemented as one perfo-
ration so that the substrate channel 310’ can communi-
cate with the substrate front surface 311’ and the sub-
strate back surface 312’ of the substrate 31’. For exam-
ple, the substrate channel 310’ may be one central per-
foration.

[0188] In general, the substrate 31’ is plate-like, and
the substrate front surface 311’ and the substrate back
surface 312’ of the substrate 31’ are parallel to each oth-
er, so that a distance between the substrate front surface
311’ and the substrate back surface 312’ of the substrate
31’ can be used to define the thickness of the substrate
31’. Nevertheless, it will be understood by those skilled
in the art that in other examples of the camera module
100 of the presentinvention, at least one of the substrate
front surface 311’ and the substrate back surface 312’ of
the substrate 31’ may be provided with a raised structure
or a groove, and the camera module 100 of the present
invention is not limited in this regard.

[0189] In addition, the substrate channel 310’ of the
substrate 31’ is generally square-shaped, e.g. square or
rectangular. However, it will be understood by those
skilled in the art that in other examples of the camera
module 100, the substrate channel 310’ of the substrate
31’ may also have any other possible shape, such as but
not limited to a circular shape. Nevertheless, in order to
reduce the length and width sizes of the camera module
100, the shape and size of the substrate channel 310’ of
the substrate 31’ are set to correspond to the shape and
size of the photosensitive element 20’

[0190] It is worth mentioning that the type of the sub-
strate 31’ is not limited in the camera module 100 of the
present invention. For example, the substrate 31° may
be selected as but not limited to, a rigid board, a flex
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board, a rigid-flex board, a ceramic plate or the like.
[0191] In this example of the camera module 100
shown in Fig. 38, at least one electronic component 32’
is conductively connected to the substrate 31’ on the sub-
strate front surface 311’ of the substrate 31’, and a further
electronic component 32’ is conductively connected to
the substrate 31 on the substrate back surface 312’ of
the substrate 31°. By this way, the layout of the electronic
components 32’ can become more flexible.

[0192] Nevertheless, it will be understood by those
skilled in the art that in other examples of the camera
module 100, all the electronic components 32’ may also
be conductively connected to the substrate 31’ on the
substrate front surface 311’ of the substrate 31’, or in
other examples of the camera module 100, all the elec-
tronic components 32’ may also be conductively connect-
ed to the substrate 31’ on the substrate back surface 312’
of the substrate 31°. The camera module 100 of the
present invention is not limited in this regard.

[0193] It is worth mentioning that the type of the elec-
tronic component 32’ is not limited in the camera module
100 of the present invention. For example, the electronic
component 32 may be implemented as but not limited
to, a processor, a relay, a memory, a driver, an inductor,
a resistor, a capacitor or the like.

[0194] Further, in one specific example of the camera
module 100 of the present invention, the electronic com-
ponent 32’ may be attached to the substrate front surface
311’ and/or the substrate back surface 312’ of the sub-
strate 31’ in such a manner that the electronic component
32’ is conductively connected to the substrate 31 on the
substrate front surface 311’ and/or the substrate back
surface 312’ of the substrate 31°. It will be understood
that after the electronic component 32’ is attached to the
substrate front surface 311’ and/or the substrate back
surface 312’ of the substrate 31, the electronic compo-
nent 32’ is protruded from the substrate frontsurface 311’
and/or the substrate back surface 312’ of the substrate
31.

[0195] Inanother specific example of the camera mod-
ule 100 of the present invention, the electronic compo-
nent 32° may also be half buried in the substrate on the
substrate front surface 311’ and/or the substrate back
surface 312’ of the substrate 31’, and the electronic com-
ponent 32’ is conductively connected to the substrate
31, that is, a part of the electronic component 32’ is pro-
truded from the substrate front surface 311’ and/or the
substrate back surface 312’ of the substrate 31'. By this
way, the height size of the camera module 100 can be
further reduced. Optionally, the electronic components
32’ may also be completely buried inside the substrate
31.

[0196] With continued reference to Fig. 38, the circuit
board 30’ further includes a connecting plate 33’, wherein
the connecting plate 33’ has a module connecting side
331’ and a device connecting side 332’, and wherein the
module connecting side 331’ of the connecting plate 33’
is connected to the substrate back surface 312’ of the
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substrate 31’. For example, the module connecting side
331’ of the connecting plate 33’ may be conductively con-
nected to the substrate back surface 312’ of the substrate
31’ via a connecting portion 34’, wherein the connecting
portion 34’ may be but not limited to anisotropic conduc-
tive glue or an anisotropic conductive glue tape.

[0197] Nevertheless, it will be understood by those
skilled in the art that in other examples of the camera
module 100, itis also possible thatthe module connecting
side 331’ of the connecting plate 33’ is conductively con-
nected to the substrate 31 on the substrate front surface
31’ of the substrate 31’. In further other examples of the
camera module 100, it is also possible that the module
connecting side 331’ of the connecting plate 33’ is con-
nected to a side surface of the substrate 31’, or the mod-
ule connecting side 331’ of the connecting plate 33’ and
the substrate 31’ are integrally formed.

[0198] Further, the device connecting side 332’ of the
connecting plate 33’ can be connected to the device body
200. For example, the device connecting side 332’ of the
connecting plate 33’ may be provided or formed with a
connector 333’ of the connecting plate 33’ for connecting
the device body 200.

[0199] Itis worth mentioning that the connecting plate
33’ is deformable so that the connecting plate 33° may
buffer the displacement of the camera module 100
caused by the vibration of the electronic device in the
process of being used, thereby ensuring the reliability of
the electronic device when used.

[0200] Further, the substrate 31’ has atleast one group
of substrate connecting members 315’, wherein the sub-
strate connecting member 315’ of the substrate 31’ is
provided on and protruded from the substrate back sur-
face 312’ of the substrate 31’. Preferably, the substrate
connecting member 315’ of the substrate 31’ surrounds
at the edges of the substrate channel 310'.

[0201] The photosensitive element20’ has atleast one
group of chip connecting members 21’ and a photosen-
sitive area 22’, and a non-photosensitive area 23’ sur-
rounding around the photosensitive area 22’, wherein the
chip connecting member 21’ is provided on and protruded
from the non-photosensitive area 23’ of the photosensi-
tive element 20'.

[0202] The photosensitive element 20’ is attached to
the substrate back surface 312’ of the substrate 31’, so
that the chip connecting member 21’ of the photosensi-
tive element 20’ is conductively connected to the sub-
strate connecting member 315’ of the substrate 31’, and
the photosensitive area of the photosensitive element 20’
corresponds to the substrate channel 310’ of the sub-
strate 31°. Preferably, a part of the non-photosensitive
area of the photosensitive element 20’ also corresponds
to the substrate channel 310’ of the substrate 31'. For
example, in this specific example of the camera module
100 of the present invention, a part of the non-photosen-
sitive area 23’ of the photosensitive element 20’ is at-
tached to the substrate back surface 312’ of the substrate
31’, and the photosensitive area 22’ and another part of
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the non-photosensitive area 23’ of the photosensitive el-
ement 20’ correspond to the substrate channel 310’ of
the substrate 31°.

[0203] Itis worth mentioning that, in the camera mod-
ule 100 of the present invention, at the same time when
the photosensitive element 20’ is attached to the sub-
strate back surface 312’ of the substrate 31’, the chip
connecting member 21 of the photosensitive element 20’
is conductively connected to the substrate connecting
member 315’ of the substrate 31°. By this way, the man-
ufacturing steps of the camera module 100 can be re-
duced, thereby facilitating reducing the manufacturing
cost of the camera module 100 and improving the pro-
ductivity of the camera module 100.

[0204] It is also worth mentioning that the shape and
arrangement of the chip connecting member 21’ of the
photosensitive element 20’ and the shape and arrange-
ment of the substrate connecting member 315’ of the
substrate 31’ are not limited in the camera module 100
of the present invention. For example, the chip connect-
ing member 21’ of the photosensitive element 20’ may
be disk-shaped, spherical or the like, and accordingly,
the substrate connecting member 315’ of the substrate
31’ may be disk-shaped, spherical or the like.

[0205] Preferably, in a thickness direction of the sub-
strate 31’, atleast one part of atleast one of the electronic
components 32’ located on the substrate front surface
311’ of the substrate 31’ can correspond to a part of the
non-photosensitive area 23’ of the photosensitive ele-
ment 20’. That is to say, from a top view perspective, at
leastone part of atleast one of the electronic components
32’ located on the substrate front surface 311’ of the sub-
strate 31’ and a part of the non-photosensitive area 23’
of the photosensitive element 20’ can be overlapped with
each other. By this way, the length and width sizes of the
camera module 100 can be reduced, so that the camera
module 100 is particularly suitable for the electronic de-
vice that is seeking for lightening and thinning.

[0206] It will be understood by those skilled in the art
that the substrate connecting member 315’ of the sub-
strate 31’ is protruded from the substrate back surface
312’ of the substrate 31’, and the chip connecting mem-
ber 21’ of the photosensitive element 20’ is protruded
from the non-photosensitive area 23’ of the photosensi-
tive element 20, so that after the photosensitive element
20’ is attached to the substrate back surface 312’ of the
substrate 31’ and the chip connecting member 21’ of the
photosensitive element 20’ is conductively connected to
the substrate connecting member 315’ of the substrate
31’, at least one gap 24’ is formed between the non-pho-
tosensitive area 23’ of the photosensitive element 20’
and the substrate back surface 312’ of the substrate 31°.
In the camera module 100 of the present invention, after
the photosensitive element 20’ is attached to the sub-
strate back surface 312’ of the substrate 31’, and the chip
connecting member 21’ of the photosensitive element
20’ is conductively connected to the substrate connecting
member 315’ of the substrate 31’, a filler 5000’ is filled in
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the gap 24’ formed between the non-photosensitive area
23’ of the photosensitive element 20’ and the substrate
back surface 312’ of the substrate 31’ to fill the gap 24'.
[0207] It will be understood that in other examples of
the camera module 100, it is also possible that the filler
5000’ is first disposed on the substrate back surface 312’
of the substrate 31’ and/or at least one part of the non-
photosensitive area 23’ of the photosensitive element
20’, and then a part of the non-photosensitive area 23’
of the photosensitive element 20’ is attached to the sub-
strate back surface 312’ of the substrate 31’. Thereafter,
the filler 5000’ disposed on the substrate back surface
312’ of the substrate 31’ and/or the non-photosensitive
area 23’ of the photosensitive element 20’ can be held
between the substrate back surface 312’ of the substrate
31’ and he non-photosensitive area 23’ of the photosen-
sitive element 20’, to fill the gap 24’ formed between the
substrate back surface 312’ of the substrate 31’ and the
non-photosensitive area 23’ of the photosensitive ele-
ment 20’ by means of the filler 5000’. For example, the
filler 5000’ may be applied on the substrate back surface
312’ of the substrate 31’ and/or the non-photosensitive
area 23’ of the photosensitive element 20’ in such a man-
ner that the filler 5000’ is disposed on the substrate back
surface 312’ of the substrate 31’ and/or the non-photo-
sensitive area 23’ of the photosensitive element 20’
[0208] Preferably, the filler 5000’ is in a fluid state be-
fore it is filled in the gap 24’ formed between the non-
photosensitive area 23’ of the photosensitive element 20’
and the substrate back surface 312’ of the substrate 31’
and when it is being filled in the gap 24’ formed between
the non-photosensitive area 23’ of the photosensitive el-
ement 20’ and the substrate back surface 312’ of the
substrate 31’, and the filler 5000’ is cured after the filler
5000 is filled in the gap 24’ formed between the non-
photosensitive area 23’ of the photosensitive element 20’
and the substrate back surface 312’ of the substrate 31’
to seal the gap 24'.

[0209] The camera module 100 includes a molded unit
40’, wherein the molded unit 40’ includes a back surface
molded portion 41’ and a molded base 42’, and wherein
the back surface molded portion 41’ is integrally bonded
to at least one part of the area of the substrate back sur-
face 312’ of the substrate 31’, and the molded base 42’
is integrally bonded to at least one part of the area of the
substrate front surface 311’ of the substrate 31°. For ex-
ample, in this preferred example of the camera module
100 shown in Figs. 38 and 39, the back surface molded
portion 41’ is integrally bonded to the substrate back sur-
face 312’ of the substrate 31’, the photosensitive element
20’ has a chip back surface 25, and the back surface
molded portion 41’ embeds the entire area of the chip
back surface 25’ of the photosensitive element 20,
wherein the molded base 42’ has at least one light win-
dow 420’, the molded base 42’ is integrally bonded to at
least one part of the area of the substrate front surface
311’ of the substrate 31’, and the molded base 42’ sur-
rounds around the photosensitive area 22’ of the photo-
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sensitive element 20’ so that the photosensitive area 22’
and a part of the non-photosensitive area 23’ of the pho-
tosensitive element 20’ correspond to the light window
420’ of the molded base 42’, wherein the light window
420’ forms a light passage between the optical lens 10’
and the photosensitive element 20°. The back surface
molded portion 41’, the molded base 42’, the photosen-
sitive element 20’, the substrate 31’ and the electronic
component 32’ are integrally bonded to form a molded
circuit board assembly 2000’

[0210] That is, according to another aspect of the
present invention, the present invention further provides
the molded circuit board assembly 2000’, wherein the
molded circuit board assembly 2000’ includes the sub-
strate 31’, the electronic component 32’, the photosen-
sitive element 20’, the back surface molded portion 41’
and the molded base 42’; wherein the electronic compo-
nent 32’ is conductively connected to the substrate front
surface 311°and/or the substrate back surface 312’ of the
substrate 31°, the photosensitive element 20’ is conduc-
tively connected to the substrate back surface 312’ of the
substrate 31’, and the photosensitive area 22’ and a part
of the non-photosensitive areas 23’ of the photosensitive
element 20’ correspond to the substrate channels 310’
of the substrate 31’; wherein the back surface molded
portion 41’ is integrally bonded to at least one part of the
area of the substrate back surface 312’ of the substrate
31" and embeds at least one part of the area of the chip
back surface 25’ of the photosensitive element 20’; and
wherein the molded base 42’ is integrally bonded to at
least one part of the area of the substrate front surface
311’ of the substrate 31’, and the molded base 42’ sur-
rounds around the photosensitive area 22’ of the photo-
sensitive element 20, so that the photosensitive area 22’
and a part of the non-photosensitive areas 23’ of the pho-
tosensitive element 20’ correspond to the light window
420’ of the molded base 42’

[0211] Inother words, the back surface molded portion
41’ can embed at least one part of the attaching position
of the photosensitive element 20’ and the substrate 31’
to prevent the photosensitive element 20’ from falling off
from the substrate 31’, thereby ensuring the reliability of
the camera module 100. Also, by way of embedding at
least one part of the attaching position of the photosen-
sitive element 20’ and the substrate 31’, the back surface
molded portion 41’ can furtherisolate the chip connecting
member 21’ of the photosensitive element 20’ from the
external environment, isolate the substrate connecting
member 315’ of the substrate 31’ from the external en-
vironment and isolate the connecting position of the chip
connecting member 21’ and the substrate connecting
member 315’ from the external environment, to avoid the
chip connecting member 21’, the substrate connecting
member 315’, and the connecting position of the chip
connecting member 315’ and the substrate connecting
member 21’ from being oxidized, thereby ensuring the
reliability of the conductive position of the photosensitive
element 20’ and the substrate 31'.
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[0212] Itwill be understood that the filler 5000’ can also
isolate the chip connecting member 21’ of the photosen-
sitive element 20’ from the external environment, isolate
the substrate connecting member 315’ of the substrate
31’ from the external environment, and isolate the con-
necting position of the chip connecting member 21’ and
the substrate connecting member 315’ from the external
environment.

[0213] Further, the back surface molded portion 41’
embeds at least one part of the attaching position of the
photosensitive element 20’ and the substrate 31’, and by
means of the back surface molded portion 41’, the
strength of the substrate 31’ can also be reinforced and
the flatness of the substrate 31’ can also be ensured.
Preferably, by way of causing the back surface molded
portion 41’ to embed at least one part of the chip back
surface 25’ of the photosensitive element 20’, the flatness
of the photosensitive element 20’ can also be ensured
by means of the back surface molded portion 41’, so that
the flatness of the photosensitive element 20’ is limited
to the back surface molded portion 41°. In this way, on
the one hand, the flatness of the photosensitive element
20’ can be ensured, and on the other hand, the substrate
31’ may be selected as a thinner sheet, to facilitate re-
ducing the height size of the camera module 100.
[0214] The back surface molded portion 41’ is not de-
formed when heated, so that when the camera module
100 is used for a long time, the heat generated by the
photosensitive element 20’ acts on the back surface
molded portion 41’, and the back surface molded portion
41’ is not deformed, to facilitate ensuring the flatness of
the photosensitive element 20’. Preferably, the back sur-
face molded portion 41’ has a good heat dissipation ca-
pacity, wherein the back surface molded portion 41’ can
quickly radiate the heat generated by the photosensitive
element 20’ to the external environment of the camera
module 100, thereby ensuring the reliability of the camera
module 100 when used for a long time.

[0215] Further, the back surface molded portion 41’
can avoid the substrate back surface 312’ of the substrate
31’ from being exposed by way of being integrally bonded
to the substrate back surface 312’ of the substrate 31,
so that when the camera module 100 is assembled on
the device body 200 to form the electronic device, other
assembled members of the device body 200 may not
scratch the substrate 31’ due to touching with the sub-
strate back surface 312’ of the substrate 31’, thereby fa-
cilitating ensuring the good electrical properties of the
substrate 31°.

[0216] With continued reference to Fig. 38, the back
surface molded portion 41’ can embed at least one part
of at least one electronic component 32’ protruded from
the substrate back surface 312’ of the substrate 31’. By
this way, in an aspect, the back surface molded portion
41’ can isolate the surface of the electronic component
32’ from the external environment, and by way of avoiding
the surface of the electronic component 32’ from being
oxidized, the good electrical properties of the electronic
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components 32’ can be ensured. In another aspect, the
back surface molded portion 41’ can prevent the occur-
rence of undesirable phenomena such as mutual inter-
ference of adjacent electronic components 32’ by way of
isolating the adjacent electronic components 32’, so that
alarger number and larger size of the electronic compo-
nents 32’ can be attached to a limited attaching area, to
facilitate improving the performance and imaging quality
of the camera module 100. In further another aspect, the
back surface molded portion 41’ avoids the electronic
component 32’ from being exposed by way of embedding
the electronic component 32’, so that in the process of
assembling the camera module 100 to the device body
200, there is no need to worry that the electronic com-
ponent 32’ is scratched or the electronic component 32’
is caused to fall off from the substrate 31’ due to the
electronic component 32’ touching with other assembled
members of the device body 200, to ensure the reliability
of the camera module 100 when assembled and used,
and the electronic component 32’ can also prevent the
back surface molded portion 41 from falling off from the
substrate back surface 312’ of the substrate 31’, to en-
sure that the back surface molded portion 41 is firmly
bonded to the substrate back surface 312’ of the sub-
strate 31°.

[0217] With further reference to Fig. 38, in this pre-
ferred example of the camera module 100 of the present
invention, the height size parameter of the back surface
molded portion 41’ protruded from the substrate back
surface 312’ of the substrate 31’ is greater than or equal
to the height of the electronic component 32’ protruded
from the substrate back surface 312’ of the substrate 31°.
Specifically, the back surface molded portion 41’ has a
free side surface 4111’ and a bonding side surface 4112’,
wherein the free side surface 4111’ and the bonding side
surface 4112’ of the back surface molded portion 41’ cor-
respond to each other, and the bonding side surface
4112’ of the back surface molded portion 41’ is integrally
bonded to at least one part of the area of the substrate
back surface 312’ of the substrate 31 and at least one
part of the chip back surface 25 of the photosensitive
element 20'.

[0218] Itis assumed that the height size parameter of
the back surface molded portion 41’ protruded from the
substrate back surface 312’ of the substrate 31’ is H, that
is, the distance parameter between the free side surface
4111’ and the bonding side surface 4112’ of the back
surface molded portion 41’ is H, and it is assumed that
the height size parameter of the electronic component
32’ protruded from the substrate back surface 312’ of the
substrate 31’ is h, where the value of the parameter H is
greater than or equal to the value of the parameter h. In
this way, when the camera module 100 is assembled to
the device body 200, other assembled members of the
device body 200 can be prevented from touching the
electronic component 32’, to ensure the reliability of the
camera module 100.

[0219] With continued reference to Fig. 38, the molded
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base 42’ embeds at least one part of the at least one
electronic component 32’ located on the substrate front
surface 311’ of the substrate 31°. Preferably, the molded
base 42’ embeds all of the electronic components 32’
located on the substrate front surface 311’ of the sub-
strate 31'.

[0220] The molded base 42’ can isolate the surface of
the electronic component 32’ from the external environ-
ment by way of embedding the electronic component 32’
and ensure the good electrical properties of electronic
components 32’ by way of avoiding the surface of the
electroniccomponent 32’ from being oxidized. Moreover,
the molded base 42’ can prevent the occurrence of shed-
ding on the surface of the electronic component 32’, and
prevent the occurrence of shedding on the surfaces of
the electronic component 32’ and the substrate front sur-
face 311’ of the substrate 31’, to avoid the shedding from
contaminating the photosensitive area 22’ of the photo-
sensitive element 20, thereby ensuring the product yield
and reliability of the camera module 100.

[0221] Further, the molded base 42’ causes adjacent
electronic components 32’ to be isolated from each other
by way of embedding the electronic components 32’,
thereby avoiding an undesirable phenomenon that the
adjacent electronic components 32’ are interfered with
each other. Moreover, a larger number and larger size
of electronic components 32’ may also be conductively
connected on a limited area of the substrate front surface
311’ of the substrate 31’, to facilitate improving the per-
formance of the camera module 100.

[0222] Further, it is unnecessary to reserve a safety
distance between the molded base 42’ and the electronic
component 32’, thereby facilitating the reduction of the
length and width sizes of the camera module 100 and
the reduction ofthe height size of the camera module 100.
[0223] With further reference to Fig. 38, the camera
module 100 includes at least one filter element 50,
wherein the filter element 50’ is attached to the top sur-
face of the molded base 42’, so that the filter element 50’
is held between the optical lens 10’ and the photosensi-
tive element 20’ by means of the molded base 42’, and
light entering the interior of the camera module 100’ from
the optical lens 10’ passes through the filter element 50’
and then is received by the photosensitive area 22’ of
the photosensitive element 20’. By this way, the imaging
quality of the camera module 100 can be ensured.
[0224] Specifically, the filter element 50’ can filter stray
lightin the light entering the interior of the camera module
100 from the optical lens 10’. By this way, the imaging
quality of the camera module 100 can be improved. It is
worth mentioning that the type of the filter element 50’ is
not limited in the camera module 100 of the present in-
vention. For example, the filter element 50 may be but
not limited to, an infrared cut filter element, a visible spec-
trum filter element or the like.

[0225] With further reference to Fig. 38, the camera
module 100 includes at least one driver 60’, wherein the
optical lens 10’ is drivably disposed on the driver 60’, and
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the driver 60’ is attached to the top surface of the molded
base 42’ so that the optical lens 10’ is held in the photo-
sensitive path of the photosensitive element 20’ by
means ofthe driver 60’. Moreover, the driver 60’ can drive
the optical lens 10’ to move relative to the photosensitive
element 20’ along the photosensitive path of the photo-
sensitive element 20’, so that the camera module 100
achieves the autofocus and the automatic zoom of the
camera module 100 by way of adjusting the relative po-
sition of the optical lens 10’ and the photosensitive ele-
ment 20°.

[0226] Itis worth mentioning that the type of the driver
60’ is not limited in the camera module 100 of the present
invention, as long as it can drive the optical lens 10’ to
move relative to the photosensitive element 20’ along the
photosensitive path of the photosensitive element 20'.
For example, in a specific example of the present inven-
tion, the driver 60’ may be implemented as but not limited
to a voice coil motor.

[0227] Further, the driver 60’ has at least one driving
pin 61’, wherein the driving pin 61’ is electrically connect-
ed to the substrate 31’. Preferably, the molded base 42’
has at least one pin groove 421’, wherein the pin groove
421’ of the molded base 42’ extends from the top surface
of the molded base 42’ to the substrate front surface 311’
of the substrate 31’. In this way, when the driver 60’ is
attached to the top surface of the molded base 42’, the
driving pin 61’ of the driver 60’ can extends from the top
surface of the molded base 42’ to the substrate front sur-
face 311’ of the substrate 31’ in the pin groove 421’, and
the driving pin 61’ of the driver 60’ can be electrically
connected to the substrate 31°.

[0228] Preferably the pin groove 421’ extends along
an outer surface of the molded base 42’ from the surface
of the molded base 42’ to the substrate front surface 311’
of the substrate 31’, so that after the driver 60’ is attached
to the top surface of the molded base 42’, the driving pin
61’ of the driver 60’ is then electrically connected to the
substrate 31°. It will be understood that the driving pin 61’
of the driver 60’ accommodated in the pin groove 421’ of
the molded base 42’ is not protruded from the outer sur-
face of the molded base 42’. In this way, it not only en-
sures the appearance of the camera module 100, but
also prevents occurrence of an undesirable phenomenon
that the driving pin 61’ of the driver 60’ is touched when
the camera module 100 is assembled to the device body
200, to ensure the reliability and product yield of the cam-
era module 100.

[0229] Further, the top surface of the molded base 42’
has at least one inner side surface 422’ and at least one
outer side surface 423’, wherein the driver 60’ is attached
to the outer side surface 423’ of the molded base 42’, so
that the optical lens 10’ is held in the photosensitive path
of the photosensitive element 20’; and wherein the filter
element 50’ is attached to the inner side surface 422’ of
the molded base 42, so that the filter element 50’ is held
between the optical lens 10’ and the photosensitive ele-
ment 20°.
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[0230] In some examples of the camera module 100
of the present invention, the plane where the inner side
surface 422’ of the molded base 42’ is located is flush
with the plane where the outer side surface 423’ is locat-
ed. In other examples of the camera module 100 of the
presentinvention, the plane where the inner side surface
422’ of the molded base 42’ is located and the plane
where the outer side surface 423’ is located have a height
difference. For example, in this specific example of the
camera module 100 shown in Fig. 38, the plane where
the inner side surface 422’ of the molded base 42’ is
located is lower than the plane where the outer side sur-
face 423’ islocated, so that the molded base 42’ is formed
with at least one attaching groove 424’, and the attaching
groove 424’ of the molded base 42’ communicates with
the light window 420’, wherein the filter element 50’ at-
tached to the inner side surface 422’ of the molded base
42’ is accommodated in the attaching groove 424’ to fur-
ther reduce the height size of the camera module 100.
[0231] It will be understood that the molded base 42’
may be a holder 6000’, wherein the holder 6000’ has an
upper holding portion 6100’ and a lower holding portion
6200’; and wherein the filter element 50’ and the driver
60’ are each held in the upper holding portion 6100’ of
the holder 6000’, and the substrate 31’is held in the lower
holding portion 6200’ of the holder 6000’, so that the op-
tical lens 10’ is held in the photosensitive path of the
photosensitive element 20’ and the filter element 50’ is
held between the optical lens 10’ and the photosensitive
element 20'. It will be understood that the light window
420’ of the molded base 42’ extends from the upper hold-
ing portion 6100’ of the holder 6000’ to the lower holding
portion 6200’, so that the light window 420’ forms a light
passage between the optical lens 10’ and the photosen-
sitive element 20’

[0232] The lower holding portion 6200’ of the holder
6000’ is integrally bonded to the substrate front surface
311’ of the substrate 31’ in such a manner that the sub-
strate 31’ is held in the lower holding portion 6200’ of the
holder 6000’. The filter element 50’ and the driver 60’ are
respectively attached to the upper holding portion 6100’
of the holder 6000’ in such a manner that they are each
held in the upper holding portion 6100’ of the holder
6000'.

[0233] With reference to Figs. 28 to 37 in the accom-
panying drawings of the present invention, a manufac-
turing process of the camera module 100 is set forth in
the following description.

[0234] At a stage shown in Fig. 28, at least one elec-
tronic component 32’ is conductively connected to the
substrate 31’ on the substrate front surface 311’ of the
substrate 31’, and a further electronic component 32’ is
conductively connected to the substrate 31’ on the sub-
strate back surface 312’ of the substrate 31’, wherein two
or more substrates 31’ are arranged to form a splicing
unit 3000’. It is worth mentioning that the arrangement
of a plurality of substrates 31’ forming the splicing unit
3000’ is not limited in the camera module 100’ of the
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present invention, and it is selected as needed.

[0235] For example, in this specific example of the
camera module 100 of the present invention, after the
substrate 31’ is provided or made, at least one electronic
component 32" may be attached to the substrate front
surface 311’ of the substrate 31’ by way of attaching, so
that these electronic components 32’ are conductively
connected to the substrate 31’ on the substrate front sur-
face 311’ of the substrate 31’, and the further electronic
components 32’ are attached to the substrate back sur-
face 312’ of the substrate 31’ by way of attaching, so that
these electronic components 32’ are conductively con-
nected to the substrate 31’ on the substrate back surface
312’ of the substrate 31°.

[0236] Further, the positions of the electronic compo-
nents 32’ attached to the substrate front surface 311’ and
the substrate back surface 312’ of the substrate 31’ may
also be not limited, and they are adjusted according to a
specific application of the camera module 100. For ex-
ample, in further other examples of the camera module
100 of the presentinvention, a plurality of electronic com-
ponents 32’ may be arranged on the entire area of the
substrate front surface 311’ and/or the substrate back
surface 312’ of the substrate 31°, whereas in further other
examples of the camera module 100 of the present in-
vention, the plurality of electronic components 32" may
also be arranged on a specific area such as a corner or
one side or both sides of the substrate front surface 311’
and/or the substrate back surface 312’ of the substrate
31’. The camera module 100 of the present invention is
not limited in this regard.

[0237] Itis worth mentioning that, in other examples of
the camera module 100 of the presentinvention, the elec-
tronic component 32’ may also only be conductively con-
nected to the substrate 31’ on the substrate front surface
311’ of the substrate 31’, or the electronic component 32’
may also only be conductively connected to the substrate
31’ on the substrate back surface 312’ of the substrate
31.

[0238] Further, with continued reference to Fig. 28, the
photosensitive element 20’ is attached to the substrate
31’ on the substrate back surface 312’ of the substrate
31’, so that the chip connecting member 21’ located on
the non-photosensitive area 23’ of the photosensitive el-
ement 20’ and the substrate connecting member 315’
located on the substrate back surface 312’ of the sub-
strate 31’ are conductively connected, and the photosen-
sitive area 22’ and a part of the non-photosensitive area
23’ of the photosensitive element 22’ correspond to the
substrate channel 310’ of the substrate 31’, so that the
photosensitive element 20’ is conductively connected to
the substrate 31°.

[0239] It will be understood by those skilled in the art
that, after the photosensitive element 22’ is attached to
the substrate back surface 312’ of the substrate 31° and
the chip connecting member 21’ of the photosensitive
element 20’ is conductively connected to the substrate
connecting member 315’ of the substrate 31’, a gap 24’
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is formed between the non-photosensitive area 23’ of the
photosensitive element 22" and the substrate back sur-
face 312’ of the substrate 31’. Then, afiller 5000’ is used
to be filled in the gap 24’ to prevent the photosensitive
area 22’ of the photosensitive element 20’ and the sub-
strate back surface 312’ of the substrate 31’ from com-
municating via the gap 24’, so that in a subsequent mold-
ing process, the filler 5000’ can prevent a fluid medium
400’ from entering the photosensitive area 22’ of the pho-
tosensitive element 20’ from the substrate back surface
312’ of the substrate 31’ via the gap 24’, to avoid the
photosensitive area 22’ of the photosensitive element 20’
from being contaminated.

[0240] It will be understood that the substrate 31’ can
isolate at least one of the electronic components 32’ from
the photosensitive area 22’ of the photosensitive element
20’, to avoid shedding of the surface of the electronic
component 32’ and shedding of the connecting position
of the electronic component 32’ and the substrate 31’
from contaminating the photosensitive area 22’ of the
photosensitive element 20’. For example, in an example
where all of the electronic components 32’ are arranged
on the substrate back surface 312’ of the substrate 31,
the substrate 31’ can isolate all of the electronic compo-
nents 32’ from the photosensitive area 22’ of the photo-
sensitive element 20’, so that in the process of manufac-
turing the camera module 100, the shedding of the sur-
face of the electronic component 32" and the shedding
of the connecting position of the electronic component
32’ and the substrate 31’ can be avoided from contami-
nating the photosensitive area 22’ of the photosensitive
element 20°.

[0241] It is worth mentioning that, in some examples
of the camera module 100 of the present invention, the
electronic component 32° may be first conductively con-
nected to the substrate 31’, and then the photosensitive
element 20’ is conductively connected to the substrate
31’. In other examples of the camera module 100 of the
present invention, it is also possible that the photosensi-
tive element 20’ is first conductively connected to the
substrate 31’, and then the electronic component 32’ is
conductively connected to the substrate 31'. Neverthe-
less, it will be understood by those skilled in the art that,
in further other examples of the camera module 100 of
the presentinvention, itis also possible that the electronic
component 32’ located on the substrate back surface
312’ of the substrate 31’ is first conductively connected
to the substrate 31’ and the photosensitive element 20’
is conductively connected to the substrate 31°, and then
the electronic component 32 located on the substrate
front surface 311’ of the substrate 31’ is conductively con-
nected to the substrate 31’; or the electronic component
32’ located on the substrate front surface 311’ of the sub-
strate 31’ is first conductively connected to the substrate
31’, and then the electronic component 32’ located on
the substrate back surface 312’ of the substrate 31’ is
conductively connected to the substrate 31’ and the pho-
tosensitive element 20’ is conductively connected to the
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substrate 31’. The camera module 100 of the present
invention is not limited in this regard.

[0242] AtastageshowninFigs.29Aand 29B, the splic-
ing unit 3000’ is placed into a molding die 300’ to perform
a molding process by means of the molding die 300'.
[0243] Specifically, the molding die 300’ includes an
upper die 301’ and a lower die 302’, wherein at least one
die of the upper die 301’ and the lower die 302’ can be
operated, so that clamping and drafting operations can
be performed on the molding die 300’. For example, in
one example, after the splicing unit 3000’ is placed in the
lower die 302’ and the clamping operation is performed
on the molding die 300’, at least one first molding space
303a’ is formed between the upper die 301’ and the sub-
strate front surface 311’ of the substrate 31’, and at least
one second molding space 303b’ is formed between the
lower die 302’ and the substrate back surface 312’ of the
substrate 31°.

[0244] In one optional example of the present inven-
tion, the at least one first molding space 303a’ and the
at least one second molding space 303b’ communicate
with each other, to subsequently allow the fluid medium
400’ tofill up the first molding space 303a’ and the second
molding space 303b’, and simultaneously form the mold-
ed base 42’ integrally bonded to at least one part of the
area of the substrate front surface 311’ of the substrate
31’ and the back surface molded portion 41’ integrally
bonded to at least one part of the area of the substrate
back surface 312’ of the substrate 31’, respectively. Pref-
erably, the back surface molded portion 41’ further em-
beds atleast one part of the area of the chip back surface
25’ of the photosensitive element 20’. Optionally, the first
molding space 303a’ and the second molding space
303b’ may also not communicate with each other, so that
in a subsequent molding process, the fluid medium 400’
is separately added to the first molding space 303a’ and
the second molding space 303b’, tofill up the first molding
space 303a’ and the second molding space 303b’ by
means of the fluid medium 400’.

[0245] Preferably, when the number of the first molding
space 303a’ is two or more than two, at least one first
communicating channel 304a’ may further be formed be-
tween the upper die 301’ and the substrate front surface
311’ of the substrate 31’ for adjacent first molding space
303a’ to communicate. Accordingly, when the number of
the second molding space 303b’ is two or more than two,
at least one second communicating channel 304b’ may
further be formed between the lower die 302’ and the
substrate back surface 312’ of the substrate 31’ for ad-
jacent second molding space 303b’ to communicate.
[0246] With continued reference to Figs. 29A and 29B,
the upper die 301’ further includes an upper molding
guide portion 3011’ and at least one light window molding
portion 3012’, and has at least one upper molding guide
groove 3013’, wherein the light window molding portion
3012’ integrally extends to the upper molding guide por-
tion 3011’, to form the upper molding guide groove 3013’
between the light window molding portion 3012’ and the
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upper molding guide portion 3011’ or form the upper
molding guide groove 3013’ between adjacent light win-
dow molding portion 3012".

[0247] Further, the upper molding guide portion 3011’
has a first upper pressing portion 30111’, and the light
window molding portion 3012’ has a second upper press-
ing portion 30121’ so that after a clamping process is
performed on the molding die 300’, the first upper press-
ing portion 30111’ of the upper molding guide portion
3011’ and the second upper pressing portion 30121’ of
the light window molding portion 3012’ press against dif-
ferent positions of the substrate front surface 311’ of the
substrate 31’, respectively, and the first molding space
303a’ is formed at a position corresponding to the upper
molding guide groove 3013’. Preferably, the electronic
component 32’ located on the substrate frontsurface 311’
of the substrate 31’ is accommodated in the first molding
space 303a’, so that after a subsequent molding process
is complete, the molded base 42’ formed to be integrally
bonded to the substrate front surface 311’ of the substrate
31’ can embed the electronic component 32’. More pref-
erably, the height size of the first molding space 303a’ is
larger than the height size of the electronic component
32’ protruded from the substrate front surface 311’ of the
substrate 31’, so that when the molding die 300’ is
clamped, aninner surface of the upperdie 301’ is avoided
from contacting with the electronic component 32’, there-
by avoiding the surface of the electronic component 32’
from being scratched by the inner surface of the upper
die 301’ and avoiding the electronic component 32’ from
being pressed.

[0248] Further, the molding die 300’ further includes at
least one film layer 305’, wherein the film layer 305’ is
overlappedly disposed on the inner surface of the upper
die 301’. For example, the film layer 305’ may be over-
lappedly disposed on the inner surface of the upper die
301’ by way of attaching to the inner surface of the upper
die 301°. After the molding die 300’ is clamped, the film
layer 305’ is located between the first upper pressing
portion 30111’ of the upper die 301" and the substrate
front surface 311’ of the substrate 31’, and is located
between the second upper pressing portion 30121’ of the
upper die 301’ and the substrate front surface 311’ of the
substrate 31°. By this way, in an aspect, the film layer
305’ can absorb an impact force generated when the
molding die 300’ is clamped by way of deformation to
avoid the impact force from directly acting on the sub-
strate 31°. In another aspect, the film layer 305’ can iso-
late the first upper pressing portion 30111’ of the upper
die 301’ from the substrate front surface 311’ of the sub-
strate 31’, and isolate the second upper pressing portion
30121’ from the substrate front surface 311’ of the sub-
strate 31, to avoid the first upper pressing portion 30111’
and the second upper pressing portion 30121’ of the up-
per die 301’ from scratching the substrate front surface
311’ of the substrate 31°. In still another aspect, the film
layer 305’ can prevent a gap from forming between the
first upper pressing portion 30111’ of the upper die 301’
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and the substrate front surface 311’ of the substrate 31’
and prevent a gap from forming between the second up-
per pressing portion 30121’ and the substrate front sur-
face 311’ of the substrate 31’ by way of deformation, in
particular can prevent a gap from forming between the
second upper pressing portion 30121’ and the substrate
front surface 311’ of the substrate 31’, so that in a sub-
sequent molding process, it can not only prevent the fluid
medium 400’ from flowing from the first molding space
303a’ to the substrate channel 310’ of the substrate 31’
to contaminate the photosensitive area 22’ of the photo-
sensitive element 20’, but also can prevent the occur-
rence of undesirable phenomena such as "flash".
[0249] With continued reference to Figs. 29A and 29B,
the lower die 302’ further includes a lower molding guide
portion 3021’ and at least one support portion 3022’, and
has at least one lower molding guide groove 3023,
wherein the support portion 3022’ integrally extends to
the lower molding guide portion 3021’, to form the lower
molding guide groove 3023’ between the support portion
3022’ and the lower molding guide portion 3021’ or form
the lower molding guide groove 3023’ between adjacent
support portions 3022’.

[0250] When the clamping operation is performed on
the molding die 300’, the second molding space 303b’ is
formed at a position of the lower die 303’ corresponding
to the lower molding guide groove 3023’. Moreover, the
lower molding guide portion 3021’ of the lower die 302’
can press against the substrate back surface 312’ of the
substrate 31’, and the support portion 3022’ of the lower
die 302’ can press against the substrate back surface
312’ of the substrate 31'. Preferably, the electronic com-
ponent 32’ protruded from the substrate back surface
312’ of the substrate 31’ is accommodated in the second
molding space 303b’. It will be understood that at least
one part of the connecting position of the photosensitive
element 20’ and the substrate back surface 312’ of the
substrate 31’ may be accommodated in the second mold-
ing space 303b’.

[0251] Preferably, the height size of the second mold-
ing space 303b’ of the lower die 302’ is larger than the
height size of the electronic component 32’ protruded
from the substrate back surface 312’ of the substrate 31°.
By this way, when the lower die 302’ presses against the
substrate back surface 312’ of the substrate 31’, there is
a safety distance between the electronic component 32’
protruded from the substrate back surface 312’ of the
substrate 31’ and the inner surface of the lower die 302’,
to protect the surface of the electronic components 32’
from being scratched and avoid the electronic compo-
nents 32’ from being pressed by way of avoiding the sur-
face of the electronic components 32’ from contacting
with the inner surface of the lower die 302’. Further, by
way of having the safety distance between the surface
of the electronic component 32’ and the inner surface of
the lower die 302’, the back surface molded portion 41’
integrally bonded to the substrate back surface 312’ of
the substrate 31’ can also be subsequently caused to
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embed the electronic component 32'.

[0252] More preferably, the film layer 305’ may be over-
lappedly disposed on the inner surface of the lower die
302’. Forexample, the film layer 305’ may be overlapped-
ly disposed on the inner surface of the lower die 302’ by
way of attaching to the inner surface of the lower die 302’
After the molding die 300’ is clamped, the film layer 305’
is located between the lower molding guide portion 3021’
of the lower die 302’ and the substrate back surface 312’
of the substrate 31’, and between the support portion
3022" and the substrate back surface 312’ of the sub-
strate 31°. By this way, on the one hand, the film layer
305’ can absorb an impact force generated when the
molding die 300’ is clamped by way of deformation to
avoid the impact force from directly acting on the sub-
strate 31’, and on the other hand, the film layer 305’ can
isolate the lower molding guide portion 3021’ of the lower
die 302’ from the substrate back surface 312’ of the sub-
strate 31’ and isolate the support portion 3022’ from the
substrate back surface 312’ of the substrate 31’ to avoid
the lower molding guide portion 3021’ and the support
portion 3022’ of the lower die 302’ from scratching the
substrate back surface 312’ of the substrate 31°.

[0253] Further, it will be understood that the film layer
305’ may also facilitate the drafting of the upper die 301’
and the lower die 302’ of the molding die 300’, and in this
process, the molded base 42’ and the back surface mold-
ed portion 41’ are avoided from being damaged, and in
particular, the light window 420’ of the molded base 42’
is avoided from being damaged, thereby ensuring the
reliability of the camera module 100.

[0254] At a stage shown in Figs. 30 and 31, the fluid
medium 400’ is added to at least one of the first molding
spaces 303a’, or the fluid medium 400’ is added to at
least one of the second molding spaces 303b’, or the
fluid medium 400’ is respectively added to the first mold-
ing space 303a’ and the second molding space 303b’.
Since adjacent first molding spaces 303a’ communicate
with each other via the first communication channel
304a’, and adjacent second molding spaces 303b’ com-
municate with each other via the second communication
channel 304b’, the fluid medium 400’ may fill up all of the
first molding spaces 303a’ and all of the second molding
spaces 303b’.

[0255] Itis worth mentioning that the fluid medium 400°
may be a liquid, a solid, a mixture of a solid and a liquid,
or the like, so that the fluid medium 400’ can flow. Further,
the fluid medium 400’ may be implemented as but not
limited to a thermoset material. Of course, it will be un-
derstood by those skilled in the art that, in other possible
examples, it is also possible that the fluid medium 400’
is implemented as a light-curable material or a self-cur-
able material.

[0256] After the fluid medium 400’ fills up the first mold-
ing space 303a’ and the second molding space 303b’,
the fluid medium 400’ may be cured within the first mold-
ing space 303a’ and the second molding space 303b’ by
way of heating, and the drafting operation may be sub-
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sequently performed on the molding die 300’, with refer-
ence to the stage shown in Fig. 32, wherein the fluid
medium 400’ cured within the first molding space 303a’
forms the molded base 42’ integrally bonded to the sub-
strate front surface 311’ of the substrate 31’, and forms
the light window 420’ of the molded base 42’ at a position
of the upper die 301’ corresponding to the light window
molding portion 3012’, and the photosensitive area 22’
and a part of the non-photosensitive area 23’ of the pho-
tosensitive element 20’ correspond to the light window
420’ of the molded base 42’; and wherein the fluid me-
dium 400’ cured within the second molding space 303b’
may form the back surface molded portion 41’ integrally
bonded to the substrate back surface 312’ of the sub-
strate 31’. Preferably, the back surface molded portion
41’ embeds the electronic component 32’ protruded from
the substrate back surface 312’ of the substrate 31°. More
preferably, the back surface molded portion 41’ embeds
the chip back surface 25’ of the photosensitive element
20’. Optionally, at least one assembling space 410’ of
the back surface molded portion 41’ is simultaneously
formed at a position of the lower die 302’ corresponding
to the support portion 3022’.

[0257] At a stage shown in Fig. 33, after the drafting
operation is performed on the molding die 300’, a semi-
finished product of the molded circuit board assembly
2000’ may be formed. Then, in Figs. 34A and 34B, the
semi-finished product of the molded circuit board assem-
bly 2000’ may be divided to form the molded circuit board
assembly 2000’. A way of dividing the semi-finished prod-
uct of the molded circuit board assembly 2000’ is not
limited inthe camera module 100 of the presentinvention.
For example, the semi-finished product of the molded
circuit board assembly 2000’ may be divided by way of
cutting to form the molded circuit board assembly 2000,
or the semi-finished product of the molded circuit board
assembly 2000’ may be divided by way of etching to form
the molded circuit board assembly 2000’.

[0258] Further, in some examples of the camera mod-
ule 100 of the present invention, as shown in Fig. 34A,
when the semi-finished product of the molded circuit
board assembly 2000’ is divided, a division direction may
be from a direction where the substrate front surface 311’
of the substrate 31’ is located to a direction where the
substrate back surface 312’ is located. In other examples
of the camera module 100 of the present invention, as
shown in Fig. 34B, when the semi-finished product of the
molded circuit board assembly 2000’ is divided, the divi-
sion direction may also be from a direction where the
substrate back surface 312’ of the substrate 31’ is located
to a direction where the substrate front surface 311’ is
located.

[0259] At this stage shown in Fig. 35, the module con-
necting side 331’ of the connecting plate 33’ is attached
to the substrate back surface 312’ of the substrate 31’
via the connecting portion 34’ to conductively connect
the connecting plate 33’ and the substrate 31’. Prefera-
bly, the module connecting side 331’ of the connecting
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plate 33’ is accommodated in the assembling space 410’
of the back surface molded portion 41’, to avoid the mod-
ule connecting side 331’ of the connecting plate 33’ from
being protruded. It will be understood that in other exam-
ples of the camera module 100, the module connecting
side 331’ of the connecting plate 33’ may also be attached
to the substrate front surface 311’ of the substrate 31’
via the connecting portion 34"

[0260] Optionally, the stage shown Fig. 35 may also
before the stage shown in Figs. 34A and 34B, so that the
module connecting side 331’ of the connecting plate 33’
is first attached to the substrate back surface 312’ of the
substrate 31’ via the connecting portion 34’, and then the
semi-finished product of the molded circuit board assem-
bly 2000’ is divided to form the molded circuit board as-
sembly 2000’

[0261] At a stage shown in Fig. 36, the filter element
50’is attached to the inner side surface 422’ of the molded
base 42’, and at a stage shown in Fig. 37, the driver 60’
assembled with the optical lens 10’ is attached to the
outer side surface 423’ of the molded base 42’, and the
driving pin 61’ of the driver 60’ is conductively connected
to the substrate 31, so that the optical lens 10’ is held in
the photosensitive path of the photosensitive element
20’, and the filter element 50’ is held between the optical
lens 10’ and the photosensitive element 20’, thereby ob-
taining the camera module 100 shown in Fig. 38.
[0262] It is worth mentioning that, although it shown in
the above example of the present invention that the back
surface molded portion 41’ and the molded base 42’ are
simultaneously integrally bonded to the substrate back
surface 312’ and the substrate front surface 311’of the
substrate 31, in other examples of the camera module
100, it is also possible that the back surface molded por-
tion 41’ is first integrally bonded to the substrate back
surface 312’ of the substrate 31’, and then the molded
base 42’ isintegrally bonded to the substrate front surface
311’ of the substrate 31’; or the molded base 42’ is first
integrally bonded to the substrate front surface 311’ of
the substrate 31’, and then the back surface molded por-
tion 41’ is integrally bonded to the substrate front surface
311’ of the substrate 31’, thatis, the back surface molded
portion 41°and the molded base 42’ are respectively
formed by different molding process. The camera module
100 of the present invention is not limited in this regard.
[0263] According to another aspect of the present in-
vention, the present invention further provides a manu-
facturing method for a camera module 100, wherein the
manufacturing method includes steps of:

(a) attaching at least one photosensitive element 20’
to the substrate back surface 312’ of a substrate 31’
and causing a photosensitive area 22’ and one part
of a non-photosensitive areas 23’ surrounding
around the photosensitive area 22’ of the photosen-
sitive element 20’ to correspond to a substrate chan-
nel 310’ of the substrate 31’;
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(b) conductively connecting at least one electronic
component 32’ to the substrate 31’;

(c) integrally bonding a back surface molded portion
41’ to at least one part of the area of the substrate
back surface 312’ of the substrate 31’ by a molding
process; and

(d) holding an optical lens 10’ in the photosensitive
path of the photosensitive element 20’ to obtain the
camera module 100.

[0264] Itis worth mentioning that the step (b) may also
be performed before the step (a), so that the electronic
component 32’ is first conductively connected to the sub-
strate 31°, and then the photosensitive element 20 is at-
tached to the substrate back surface 312’ of the substrate
31.

[0265] Further, in the step (b), the electronic compo-
nent 32" is conductively connected to the substrate 31’
on the substrate front surface 311’ of the substrate 31’;
or the electronic component 32’ is conductively connect-
ed to the substrate 31’ on the substrate back surface 312’
of the substrate 31’; or at least one electronic component
32’ is conductively connected to the substrate 31’ on the
substrate front surface 311’ of the substrate 31’, and a
further electronic component 32’ is conductively connect-
ed to the substrate 31’ on the substrate front surface 311’
of the substrate 31°.

[0266] Further, after the step (c), the manufacturing
method may further include a step of: (e) integrally bond-
ing a molded base 42’ to at least one part of the area of
the substrate front surface 311’ of the substrate 31’ by a
molding process, so that the molded base 42’ surrounds
around the photosensitive area 22’ of the photosensitive
element 20’, and the photosensitive area 22’ and a part
of the non-photosensitive area 23’ of the photosensitive
element 20’ correspond to the light window 420’ of the
molded base 42'.

[0267] Optionally, the step (e) may also be performed
before the step (c), so that the molded base 42’ is first
integrally bonded to at least one part of the area of the
substrate front surface 311’ of the substrate 31’, and then
the back surface molded portion 41’ is integrally bonded
to at least one part of the area of the substrate back sur-
face 312’ of the substrate 31'.

[0268] Still optionally, the step (c) is completed togeth-
er with the step (e), that is, the molded base 42’ is inte-
grally bonded to at least one part of the area of the sub-
strate front surface 311’ of the substrate 31’, while the
back surface molded portion 41’ is integrally bonded to
at least one part of the area of the substrate back surface
312’ of the substrate 31°.

[0269] Fig. 40 shows a modified implementation of the
cameramodule 100. The substrate 31’ further has atleast
one molding channel 319’, wherein the molding channel
319 extends from the substrate front surface 311’ to the
substrate back surface 312’ of the substrate 31’ , that is,
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the molding channel 319’ communicates with the sub-
strate front surface 311’ and the substrate back surface
312’ of the substrate 31’. In the molding process, the
molding channel 319’ can communicate with the first
molding space 303a’ and the second molding space
303b’, so that when the fluid medium 400’ is added to
the first molding space 303a’ and/or the second molding
space 303b’, the fluid medium 400’ may likewise be filled
in the molding channel 319’, and may be subsequently
cured in the molding channel 319'. It will be understood
that the molded base 42’ and the back surface molded
portion 41’ may be integrally formed by the molding chan-
nel 319 of the substrate 31’, to avoid the molded base
42’ and/or the back surface molded portion 41’ from fall-
ing off from the substrate 31’, thereby ensuring the reli-
ability of the molded circuit board assembly 2000’
[0270] Fig. 41 shows another modified implementation
of the camera module 100. The molded base 42’ may
embed a part of the non-photosensitive area 23’ of the
photosensitive element 20, that is, the molded base 42’
may integrally extend upwardly from the front surface
311’ of the substrate 31’ and a part of the non-photosen-
sitive area 23’ of the photosensitive element 20’ to form
the inner side surface 422’ and the outer side surface
423’ on the top surface of the molded base 42’, and form
the light window 420’ of the molded base 42’ at a position
corresponding to the photosensitive area 23 and a part
of the non-photosensitive area 23’ of the photosensitive
member 20'.

[0271] Fig. 42 shows another modified implementation
of the camera module 100. The camera module 100 fur-
therincludes at least one frame-shaped support element
70’, wherein the support element 70’ is disposed on the
non-photosensitive area 23’ of the photosensitive mem-
ber 20’, or the support element 70’ may be formed on the
non-photosensitive area 23’ of the photosensitive mem-
ber 20’, and the molded base 42’ embeds a part of the
support element 70°, so that the molded base 42’, the
support element 70, the photosensitive element 20, the
substrate 31" and the back surface molded portion 41’
are integrally bonded.

[0272] Preferably, the support element 70 is protruded
from the substrate front surface 311’ of the substrate 31°.
In this way, in the molding process, the second upper
pressing portion 30121’ of the upper die 301’ can directly
press against the support element 70’ to prevent the sec-
ond upper pressing portion 30121’ of the upper die 301’
from directly contacting with the substrate front surface
311’ of the substrate 31'.

[0273] More preferably, the support element 70’ has
elasticity. For example, the support element 70’ may be
formed by curing a medium such as glue or resin. In this
way, on the one hand, the supportelement 70’ can absorb
an impact force generated when the molding die 300’ is
clamped, and on the other hand, the support element 70’
can prevent a gap from forming between the second up-
per pressing portion 30121’ of the upper die 301’ and the
support element 70’ by way of deformation, so that when
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the fluid medium 400’ is added to the first molding space
303a’, the fluid medium 400’ can be prevented from flow-
ing from the first molding space 303a’ into the substrate
channels 310’ of the substrate 31°, to avoid the photo-
sensitive area 22’ of the photosensitive element 20’ from
being contaminated, and the occurrence of undesirable
phenomena such as "flash" can be prevented.

[0274] Fig. 43 shows another modified implementation
of the camera module 100. The camera module 100 fur-
ther includes at least one frame-shaped bracket 80,
wherein the filter element 50’ is attached to the bracket
80’, and the bracket 80’ is attached to the inner side sur-
face 422’ of the molded base 42’, so that the filter element
50’ is held between the optical lens 10’ and the photo-
sensitive element 20’. Preferably, the bracket 80’ is held
in the attaching groove 424’ of the molded base 42’.
[0275] The bracket 80’ holds the filter element 50’ be-
tween the optical lens 10’ and the photosensitive element
20’ in such a manner that the area of the filter element
50’ can be reduced, to facilitate reducing the manufac-
turing cost of the camera module 100.

[0276] Fig. 44A shows another modified implementa-
tion of the camera module 100. The filter element 50’
may be directly attached to the optical lens 10’, so that
the filter element 50’ is held between the optical lens 10’
and the photosensitive element 20'.

[0277] Fig. 44B shows another modified implementa-
tion of the camera module 100. The substrate 31’ has at
least one accommodating space 316’, wherein the ac-
commodating space 316’ and the substrate channel 310’
communicate with each other, and wherein the accom-
modating space 316’ extends from the substrate back
surface 312’ toward the substrate front surface 311’ of
the substrate 31’. The photosensitive element 20’ at-
tached to the substrate back surface 312’ of the substrate
31’ can be accommodated on the accommodating space
316’ of the substrate 31'. By this way, the height size of
the camera module 100 can be further reduced.

[0278] Fig. 45 shows another modified implementation
of the camera module 100. The back surface molded
portion 41’ may also further embed the module connect-
ing side 331’ of the connecting plate 33’, that is, the back
surface molded portion 41’ can embed the attaching po-
sition of the module connecting side 331’ of the connect-
ing plate 33’ and the substrate back surface 312’ of the
substrate 31, to avoid the module connecting side 331’
of the connecting plate 33’ from falling off from the sub-
strate back surface 312’ of the substrate 31°, thereby en-
suring the reliability of the camera module 100.

[0279] Fig. 46 shows another modified implementation
of the camera module 100. The module connecting side
331’ of the connecting plate 33° may also be connected
to the substrate front surface 311’ of the substrate 31’
via the connecting portion 34"

[0280] Fig. 47 shows another modified implementation
of the camera module 100. The molded base 42’ may
also further include the module connecting side 331’ of
the connecting plate 33’, that is, the molded base 42’ can
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embed the attaching position of the module connecting
side 331’ of the connecting plate 33’ and the substrate
frontsurface 311’ of the substrate 31’, to avoid the module
connecting side 331’ of the connecting plate 33’ from
falling off from the substrate front surface 311’ of the sub-
strate 31'.

[0281] Fig. 48 shows another modified implementation
of the camera module 100. The camera module 100 fur-
ther includes at least one protective element 7000’,
wherein the protective element 7000 may be over-
lappedly disposed on the chip back surface 25’ of the
photosensitive element 20’; wherein the protective ele-
ment 7000 has anexposedarea 7100’ and anembedded
area 7200’ surrounding around the exposed area 7100’;
and wherein the back surface molded portion 41 embeds
at least one part of the area of the substrate back surface
312’ of the substrate 31’ and the embedded area 7200’
of the protective element 7000, so that the back surface
molded portion 41’, the substrate 31’, the photosensitive
element 20’ and the protective element 7000’ are inte-
grally bonded. That is, the back surface molded portion
41’ may be ring-shaped to form the assembling space
410’ in the middle of the back surface molded portion 41’,
wherein the exposed area 7100’ of the protective element
7000’ corresponds to the assembling space 410’ of the
back surface molded portion 41°.

[0282] In one example of the camera module 100 of
the present invention, the protective element 7000’ may
be but not limited to a layer of ink or a layer of a protective
film for protecting the chip back surface 25’ of the pho-
tosensitive element 20’. In another example of the cam-
era module 100 of the present invention, the protective
element 7000’ may be implemented as a heat dissipating
element. For example, the protective element 7000’ may
be implemented as, but not limited to an aluminum sheet,
acopper sheet or the like, and itis overlappedly disposed
on the chip back surface 25’ of the photosensitive ele-
ment 20. In this way, the heat generated by the photo-
sensitive element 20’ can be quickly transferred to the
protective element 7000’ and is heat dissipated by the
protective element 7000’, to ensure the reliability of the
camera module 100 when used for a long time.

[0283] Fig. 49 shows another modified implementation
of the camera module 100. The camera module 100 fur-
ther includes at least one lens barrel 90’, wherein the
optical lens 10’ is assembled to the lens barrel 90°, and
the lens barrel 90’ is attached to the outer surface 423’
of the molded base 42’, so that the optical lens 10’ is held
by the lens barrel 90’ in the photosensitive path of the
photosensitive element 20’.

[0284] Fig. 50 shows another modified implementation
of the camera module 100. The lens barrel 90’ may be
integrally extended to the top surface of the molded base
42’, that is, the lens barrel 90’ and the molded base 42’
are integrally formed by a molding process.

[0285] Fig. 51 shows another modified implementation
of the camera module 100. The optical lens 10’ may also
be directly attached to the top surface of the molded base

10

15

20

25

30

35

40

45

50

55

40

42’, so that the optical lens 10’ is held in the photosensi-
tive path of the photosensitive element 20’.

[0286] Fig. 52 shows another modified implementation
of the camera module 100. After the optical lens 10’ is
attached to the top surface of the molded base 42’, the
lens barrel 90° may also be attached to the top surface
of the molded base 42’, so that the lens barrel 90’ sur-
rounds around the optical lens 10’, thereby protecting the
optical lens 10’ by way of avoiding the optical lens 10’
from being exposed. Nevertheless, it will be understood
by those skilled in the art that the lens barrel 90’ may also
be integrally extended to the top surface of the molded
base 42'.

[0287] Fig. 53 shows another modified implementation
of the camera module 100. Before the molding process,
the filter element 50’ may also be directly attached to the
substrate front surface 311’ of the substrate 31’, to form
a sealed space 8000’ among the substrate 31’, the pho-
tosensitive element 20’ and the filter element 50’ at a
position corresponding to the substrate channel 310’ of
the substrate 31’, wherein the photosensitive area 22’
and a part of the non-photosensitive area 23’ of the pho-
tosensitive element 20’ are held in the sealed space
8000'. By this way, in a subsequent molding process, the
fluid medium 400’ can be avoided from contaminating
the photosensitive area 22’ of the photosensitive element
20’, to improve the product yield of the camera module
100. Preferably, the molded base 42° embeds the outer
edge of the filter element 50°, so that the molded base
42’, the filter element 50’, the substrate 31’, the photo-
sensitive element 20’ and the back surface molded por-
tion 41’ are integrally bonded.

[0288] Further, the camera module 100 further has a
frame-shaped buffer portion 1’, wherein the buffer portion
1’ is disposed between the filter element 50’ and the sub-
strate front surface 311’ of the substrate 31’, and the buff-
er portion 1’ is used for attaching the filter element 50’ to
the substrate front surface 311’ of the substrate 31’, and
for isolating the filter element 50’ from the substrate front
surface 311’ of the substrate 31’. Preferably, the buffer
portion 1’ has elasticity. It is worth mentioning that the
way of forming the buffer portion 1’ is not limited in the
camera module 100 of the present invention. For exam-
ple, itis possible that a substance such as but not limited
to resin or glue is first applied on the substrate front sur-
face 311’ of the substrate 31’, and then the filter element
50’ is overlappedly disposed on the substrate front sur-
face 311’ of the substrate 31’, so that the resin or glue
applied on the substrate front surface 311’ of the sub-
strate 31° may form the buffer portion 1’ held between
the filter element 50’ and the substrate front surface 311’
of the substrate 31°. It will be understood by those skilled
in the art that, it is also possible that the buffer portion 1’
is first formed on the filter element 50’, and then the filter
element 50’ is attached to the substrate front surface 311’
of the substrate 31, so that the buffer portion 1’ is held
between the filter element 50’ and the substrate front
surface 311’ of the substrate 31'.
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[0289] Fig. 54 shows another modified implementation
of the camera module 100. The buffer portion 1’ may also
overlappedly cover at least one part of the area of the
substrate front surface 311’ of the substrate 31’, so that
after the molded base 42’ is formed, the buffer portion 1’
can be held between the molded base 42’ and the sub-
strate front surface 311’ of the substrate 31’. Forexample,
in one embodiment of the present invention, it is possible
that the substance such as resin or glue is applied to at
least one part of the area of the substrate front surface
311’ of the substrate 31’, to form the buffer portion 1’
overlapped on the at least one part of the area of the
substrate front surface 311’ of the substrate 31’, and then
the filter element 50’ is attached, so that a part of the
buffer portion 1’ is held between the filter element 50’ and
the substrate front surface 311’ of the substrate 31,
wherein the buffer portion 1’ prevents a gap from forming
between the filter element 50° and the substrate front
surface 311’ of the substrate 31’, so that the sealed space
8000 is formed among the substrate 31’, the photosen-
sitive element 20’ and the filter element 50°. The buffer
portion 1’ overlappedly formed on the substrate front sur-
face 311’ of the substrate 31’ can protect the substrate
front surface 311’ of the substrate 31’ in the molding proc-
ess, and in a subsequent baking process, the buffer por-
tion 1’ can also compensate for a difference of a defor-
mation magnitude of the molded base 42’ and a defor-
mation magnitude of the substrate 31’ by way of defor-
mation, to ensure the reliability of the camera module
100.

[0290] Fig. 55 shows another modified implementation
of the camera module 100. The support element 70’ may
also be formed in the outer edge of the filter element 50°,
so that after the molding process is completed, the mold-
ed base 42’ embeds at least one part of the support el-
ement 70’.

[0291] Fig. 56 shows another modified implementation
of the camera module 100. The camera module 100 fur-
therincludes atransparent protective element 9000’, and
before the molding process, the protective element 9000’
is overlappedly disposed on the substrate front surface
311’ of the substrate 31’, to avoid the substrate front sur-
face 311’ of the substrate 31’ from being exposed. For
example, after the substrate 31’ is provided or made, the
transparent protective element 9000’ is overlappedly dis-
posed on the substrate front surface 311’ of the substrate
31’. For example, the protective element 9000’ may be
but not limited to a transparent film.

[0292] When the photosensitive element 20’ is at-
tached to the substrate back surface 312’ of the substrate
31’, a sealed space 8000’ is formed among the substrate
31’, the photosensitive element 20’ and the protective
element 9000’ at the position corresponding to the sub-
strate channel 310’ of the substrate 31’, and the photo-
sensitive area 22’ and a part of the non-photosensitive
area 23’ of the photosensitive element 20’ are located in
the sealed space 8000’, to avoid the photosensitive area
22’ of the photosensitive element 20’ from being contam-
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inated in the subsequent molding process.

[0293] Further, the protective element 9000’ may also
protect the substrate front surface 311’ of the substrate
31’ from being scratched, thereby ensuring the good
electrical properties of the substrate 31’, to facilitate im-
proving the product yield of the camera module 100.
[0294] Fig. 57 shows atop view state of one implemen-
tation of the optical lens 10’ of the camera module 100,
wherein the top view state of the optical lens 10’ has a
circular shape. Specifically, the optical lens 10’ has a first
lens side surface 11’, a second lens side surface 12’, a
third lens side surface 13’, a fourth lens side surface 14’,
a fifth lens side surface 15, a sixth lens side surface 16’,
a seventh lens side surface 17’ and an eighth lens side
surface 18’, wherein in this example of the optical lens
10’ shown in Fig. 57, the first lens side surface 11’, the
second lens side surface 12, the third lens side surface
13’, the fourth lens side surface 14’, the fifth lens side
surface 15, the sixth lens side surface 16’, the seventh
lens side surface 17’ and the eighth lens side surface 18’
are each an arc surface, and are each connected end to
end to form a circle. Moreover, the optical lens 10’ forms
respectively an arc surface side 102’ at the correspond-
ing positions of the first lens side surface 11’ and the
second lens side surface 12’, at the corresponding posi-
tions of the third lens side surface 13’ and the fourth lens
side surface 14’, at the corresponding positions of the
fifth lens side surface 15’ and the sixth lens side surface
16’, and at the corresponding positions of the seventh
lens side surface 17’ and the eighth lens side surface
18’, respectively. That is, the optical lens 10’ has four arc
surface sides 102'.

[0295] Fig. 58 shows a top view state of a modified
implementation of the optical lens 10’ of the camera mod-
ule 100, wherein the firstlens side surface 11’, the second
lens side surface 12’, the third lens side surface 13’, the
fourth lens side surface 14’, the fifth lens side surface
15’, the sixth lens side surface 16’, the seventh lens side
surface 17’ and the eighth lens side surface 18’ are each
an arc surface, and are each connected end to end to
form an oval shape. Moreover, the optical lens 10’ forms
respectively an arc surface side 102’ at the correspond-
ing positions of the first lens side surface 11’ and the
second lens side surface 12’ at the corresponding posi-
tions of the third lens side surface 13’ and the fourth lens
side surface 14’, at the corresponding positions of the
fifth lens side surface 15’ and the sixth lens side surface
16’, and at the corresponding positions of the seventh
lens side surface 17’ and the eighth lens side surface
18’, respectively. That is, the optical lens 10’ has four arc
surface sides 102'.

[0296] Fig. 59 shows a top view state of a modified
implementation of the optical lens 10’ of the camera mod-
ule 100, wherein the first lens side surface 11’ and the
second lens side surface 12’ are each a planar surface,
and the plane where the first lens side surface 11’ is lo-
cated and the plane where the second lens side surface
12’ is located are the same plane, so that the optical lens
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10’ forms a planar surface side 101’ at the corresponding
positions of the first lens side surface 11’ and the second
lens side surface 12’; and wherein the third lens side
surface 13’, the fourth lens side surface 14’, the fifth lens
side surface 15, the sixth lens side surface 16’, the sev-
enthlens side surface 17’ and the eighth lens side surface
18’ are each an arc surface, so that the optical lens 10’
forms respectively an arc surface side 102’ at the corre-
sponding positions of the third lens side surface 13’ and
the fourth lens side surface 14’, at the corresponding po-
sitions of the fifth lens side surface 15’ and the sixth lens
side surface 16°, and at the corresponding positions of
the seventh lens side surface 17’ and the eighth lens side
surface 18’. That is, the optical lens 10’ has one planar
surface side 101’ and three arc surface sides 102’
[0297] Fig. 60 shows a top view state of another mod-
ified implementation of the optical lens 10’ of the camera
module 100, wherein the first lens side surface 11’ and
the second lens side surface 12’ are each a planar sur-
face, and the plane where the first lens side surface 11’
is located and the plane where the second lens side sur-
face 12’ is located are the same plane, so that the optical
lens 10’ forms a planar surface side 101’ at the corre-
sponding positions of the first lens side surface 11’ and
the second lens side surface 12’; wherein the fifth lens
side surface 15’ and the sixth lens side surface 16’ are
each a planar surface, and the plane where the fifth lens
side surface 15’ is located and the plane where the sixth
lens side surface 16’ is located are the same plane, so
that the optical lens 10’ forms a planar surface side 101’
at the corresponding positions of the fifth lens side sur-
face 15 and the sixth lens side surface 16’; and wherein
the third lens side surface 13’, the fourth lens side surface
14’, the seventh lens side surface 17’ and the eighth lens
side surface 18’ are each an arc surface, so that the op-
tical lens 10’ forms an arc surface side 102’ at the corre-
sponding positions of the third lens side surface 13’ and
the fourth lens side surface 14’, and forms an arc surface
side 102’ at the corresponding positions of the seventh
lens side surface 17’ and the eighth lens side surface
18'. That is, the optical lens 10’ has two planar surface
sides 101’ and two arc surface sides 102’, and the two
planar surface sides 101’ of the optical lens 10’ are sym-
metrical to each other, the two arc surface sides 102’ are
symmetrical to each other.

[0298] Fig. 61 shows a top view state of another mod-
ified implementation of the optical lens 10’ of the camera
module 100, wherein the first lens side surface 11, the
second lens side surface 12’, the third lens side surface
13’, and the fourth lens side surface 14’ are each a planar
surface, and the plane where the first lens side surface
11’ is located and the plane where the second lens side
surface 12’ is located are the same plane, and the plane
where the third lens side surface 13’ is located and the
plane where the fourth lens side surface 14’ is located
are the same plane, so that the optical lens 10’ forms
respectively a planar surface side 101’ at the correspond-
ing positions of the first lens side surface 11’ and the
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second lens side surface 12’, and at the corresponding
positions of the third lens side surface 13’ and the fourth
lens side surface 14’, and the second lens side surface
12’ and the third lens side surface 13’ are perpendicular
to each other; and wherein the fifth lens side surface 15,
the sixth lens side surface 16’, the seventh lens side sur-
face 17’ and the eighth lens side surface 18’ are each an
arc surface, so that the optical lens 10’ forms an arc sur-
face side 102’ at the corresponding positions of the third
lens side surface 13’ and the fourth lens side surface 14’,
and forms an arc surface side 102’ at the corresponding
positions of the seventh lens side surface 17’ and the
eighth lens side surface 18'. That is, the optical lens 10’
has two planar surface sides 101’ and two arc surface
sides 102, and the two planar surface sides 101’ are
adjacent, and the two arc surface sides 102’ are adjacent.
[0299] Fig. 62 shows a top view state of another mod-
ified implementation of the optical lens 10’ of the camera
module 100, wherein the first lens side surface 11, the
second lens side surface 12, the third lens side surface
13’, the fourth lens side surface 14’, the fifth lens side
surface 15, and the sixth lens side surface 16’ are each
a planar surface, and the plane where the first lens side
surface 11’ is located and the plane where the second
lens side surface 12’ is located are the same plane, the
plane where the third lens side surface 13’ is located and
the plane where the fourth lens side surface 14’ is located
are the same plane, and the plane where the fifth lens
side surface 15’ is located and the plane where the sixth
lens side surface 16’ is located are the same plane;
wherein the second lens side surface 12’ is perpendicular
to the third lens side surface 13’, and the fourth lens side
surface 14’ is perpendicular to the fifth lens side surface
15’, so thatthe optical lens 10’ forms respectively a planar
surface side 101’ at the corresponding positions of the
first lens side surface 11’ and the second lens side sur-
face 12’, at the corresponding positions of the third lens
side surface 13’ and the fourth lens side surface 14’, and
at the corresponding positions of the fifth lens side sur-
face 15’ and the sixth lens side surface 16’; and wherein
the seventh lens side surface 17’ and the eighth lens side
surface 18’ are each an arc surface, so that the optical
lens 10’ forms an arc surface side 102’ at the correspond-
ing positions of the seventh lens side surface 17’ and the
eighth lens side surface 18'. That is, the optical lens 10’
has three planar surface sides 101’ and one arc surface
side 102’

[0300] Fig. 63 shows a top view state of another mod-
ified implementation of the optical lens 10’ of the camera
module 100, wherein the first lens side surface 11, the
second lens side surface 12, the third lens side surface
13’, the fourth lens side surface 14’, the fifth lens side
surface 15, the sixth lens side surface 16’, the seventh
lens side surface 17’ and the eighth lens side surface 18’
are each a planar surface, and the plane where the first
lens side surface 11’ is located and the plane where the
second lens side surface 12’ is located are the same
plane, the plane where the third lens side surface 13’ is
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located and the plane where the fourth lens side surface
14’ is located are the same plane, the plane where the
fifth lens side surface 15’ is located and the plane where
the sixth lens side surface 16’ is located are the same
plane, and the plane where the seventh lens side surface
17’ is located and the plane where the eighth lens side
surface 18’ is located are the same plane; wherein the
second lens side surface 12’ is perpendicular to the third
lens side surface 13’, the fourth lens side surface 14’ is
perpendicular to the fifth lens side surface 15, the sixth
lens side surface 16’ is perpendicular to the seventh lens
side surface 17’, and the eighth lens side surface 18’ is
perpendicular to the first lens side surface 11’, so that
the optical lens 10’ forms respectively a planar surface
side 101’ at the corresponding positions of the first lens
side surface 11’ and the second lens side surface 12’, at
the corresponding positions of the third lens side surface
13’ and the fourth lens side surface 14’, at the corre-
sponding positions of the fifth lens side surface 15’ and
the sixth lens side surface 16’, and at the corresponding
positions of the seventh lens side surface 17’ and the
eighth lens side surface 18'. That is, the optical lens 10’
has four planar surface sides 101’.

[0301] Fig. 64 shows a top view state of another mod-
ified implementation of the optical lens 10’ of the camera
module 100, wherein the first lens side surface 11, the
third lens side surface 13’, the fifth lens side surface 15’,
and the seventh lens side surface 17’ are each a planar
surface, so that the optical lens 10’ forms respectively a
planar surface side 101’ at the corresponding positions
ofthefirstlens side surface 11’, the third lens side surface
13, the fifth lens side surface 15’, and the seventh lens
side surface 17’, and the first lens side surface 11’ and
the fifth lens side surface 15’ are symmetrical to each
other, and the third lens side surface 13’ and the seventh
lens side surface 17’ are symmetrical to each other; and
wherein the second lens side surface 12’, the fourth lens
side surface 14’, the sixth lens side surface 16’, and the
eighth lens side surface 18’ are each an arc surface, so
that the optical lens 10’ forms respectively an arc surface
side 102’ at the corresponding positions of the second
lens side surface 12’, the fourth lens side surface 14’, the
sixth lens side surface 16’, and the eighth lens side sur-
face 18’, the second lens side surface 12’ and the sixth
lens side surface 16’ are symmetrical to each other, and
the fourth lens side surface 14’ and the eighth lens side
surface 18’ are symmetrical to each other. That is, the
optical lens 10’ has four planar surface sides 101" and
fourarc surface sides 102’, and each of the planar surface
sides 101’ and each of the arc surface sides 102’ are at
intervals. In other words, there is one arc surface side
102’ between adjacent planar surface sides 101’ and
there is one planar surface side 101’ between adjacent
arc surface sides 102’.

[0302] With reference to Figs. 65 to 77 in the accom-
panying drawings of the presentinvention, an array cam-
era module 100A according to a preferred embodiment
of the present invention and an application of the array
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camera module 100A are set forth in the following de-
scription, wherein at least one array camera module
100A can be assembled on a device body 200A, so that
the device body 200A and the at least one array camera
module 100A disposed in the device body 200A form an
electronic device with reference to Fig. 77.

[0303] In other words, the electronic device includes
the device body 200A and the at least one array camera
module 100A disposed in the device body 200A, wherein
the array camera module 100A is used to obtain a pho-
tographed product (e.g. a video or an image).

[0304] It is worth mentioning that, although in an ex-
ample of the electronic device shown in Fig. 77, the array
camera module 100A is disposed on the back side of the
device body 200A (a side facing away from the display
screen of the device body 200A), it will be understood
thatthe array camera module 100A may also be disposed
on the front side (the side where the display screen of
the device body 200A is located) of the device body 200A,
or at least one array camera module 100A is disposed
on the back side of the device body 200A and at least
one array camera module 100A is disposed on the front
side of the device body 200A, that is, the front side and
the back side of the device body 200A are each provided
with at least one array camera module 100A. Neverthe-
less, it will be understood by those skilled in the art that
in other examples of the electronic device, it is also pos-
sible that one or more array camera module 100A is dis-
posed on the side surface of the device body 200A.
[0305] Itis also worth mentioning that, although in the
example of the electronic device shown in Fig. 77, the
array camera module 100A is implemented as a dual-
lens camera module, in other examples, the array cam-
era module 100A may also be implemented as but not
limited to, a three-lens camera module, a four-lens cam-
era module or a camera module with more lenses. Fur-
ther, although in the example of the electronic device
shownin Fig. 77, the length direction of the array camera
module 100A is consistent with the width direction of the
device body 200A, it will be understood that, in other ex-
amples of the electronic device, the length direction of
the array camera module 100A may also be consistent
with the length direction of the device body 200A, and
the electronic device of the presentinvention is not limited
in this regard.

[0306] Further, although the device body 200A of the
electronic device shown in Fig. 77 is a smart phone, in
other examples, the device body 200A may also be im-
plemented as but not limited to, a tablet, a electronic
book, an MP3/4/5, a personal digital assistant, a camera,
atelevision set, a washing machine, a refrigerator, or any
electronic product that can be configured with the array
camera module 100A.

[0307] With reference to Figs. 75 and 76 in the accom-
panyingdrawings of the presentinvention, the array cam-
eramodule 100Aincludes atleast two optical lenses 10A,
at least two photosensitive elements 20A and at least
one circuit board 30A, wherein each of the photosensitive



85

elements 20A is conductively connected to the circuit
board 30A, respectively, and each of the optical lenses
10A is held in a photosensitive path of each of the pho-
tosensitive elements 20A, respectively.

[0308] Light reflected by an object enters the interior
of the array camera module 100A from each of the optical
lenses 10A, respectively, and then is received by each
of the photosensitive elements 20A, respectively, and
forms an image by photoelectric conversion. An electrical
signal associated with the image of the object obtained
by photoelectric conversion of each of the photosensitive
elements 20A can be transmitted by the circuit board
30A. For example, the circuit board 30A may transmit
the electric signal associated with the image of the object
to the device body 200A connected to the circuit board
30A. That is, the circuit board 30A can be conductively
connected to the device body 200A to assemble the array
camera module 100A to the device body 200A to form
the electronic device.

[0309] It will be understood that one photosensitive el-
ement 20A and one optical lens 10A held in the photo-
sensitive path of the photosensitive element 20A may
form one imaging unit 2A. Thatis, the array camera mod-
ule 100A includes at least two imaging units 2A, wherein
each of the imaging units 2A is capable of imaging sep-
arately.

[0310] With continued reference to Fig. 75, the circuit
board 30A further includes at least one substrate 31A
and atleast one electronic component 32A, wherein each
of the electronic components 32A is conductively con-
nected to a substrate 31A, respectively. In the following
description, a case where the circuit board 30A includes
one substrate 31A is taken as an example to continue to
set forth the features of the array camera module 100A
of the present invention. Nevertheless, it will be under-
stood by those skilled in the art that, in other examples
of the array camera module 100A, the circuit board 30A
may also include two or more than two substrates 31A.
[0311] Specifically, the substrate 31A has a substrate
front substrate 311A, a substrate back surface 312A and
at least one substrate channel 310A, wherein the sub-
strate front surface 311A and the substrate back surface
312A correspond to each other, and each of the substrate
channels 310A extends from the substrate front surface
311Ato the substrate back surface 312A of the substrate
31A, respectively. Thatis, each of the substrate channels
310A can communicate with the substrate front surface
311A and the substrate back surface 312A of the sub-
strate 31A. Inother words, each ofthe substrate channels
310A is implemented as a perforation, so that each of
the substrate channels 310A can communicate with the
substrate front surface 311A and the substrate back sur-
face 312A of the substrate 31A. Preferably, each of the
substrate channels 310A is disposed at intervals in the
substrate 31A. Optionally, the substrate 31A may also
have one substrate channel 310A.

[0312] In general, the substrate 31A is plate-like, and
the substrate front surface 311A and the substrate back
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surface 312A of the substrate 31A are parallel to each
other, so that a distance between the substrate front sur-
face 311A and the substrate back surface 312A of the
substrate 31A can be used to define the thickness of the
substrate 31A. Nevertheless, it will be understood by
those skilled in the art that in other examples of the array
camera module 100A of the present invention, at least
one of the substrate front surface 311A and the substrate
back surface 312A of the substrate 31A may be provided
with a raised structure or a groove, and the array camera
module 100A of the presentinvention is not limited in this
regard.

[0313] In addition, the substrate channel 310A of the
substrate 31A is generally square-shaped, e.g. square
or rectangular. However, it will be understood by those
skilled in the art that in other examples of the array cam-
eramodule 100A, the substrate channel 310A of the sub-
strate 31A may also have any other possible shape, such
as but not limited to a circular shape. Nevertheless, in
order to reduce the length and width sizes of the array
cameramodule 100A, the shape and size of the substrate
channel 310A of the substrate 31A are set to correspond
to the shape and size of the photosensitive element 20A.
[0314] It is worth mentioning that the type of the sub-
strate 31A is not limited in the array camera module 100A
of the present invention. For example, the substrate 31A
may be selected as but not limited to, a rigid board, a flex
board, a rigid-flex board, a ceramic plate or the like.
[0315] With continued reference to Fig. 75, in this spe-
cific example of the array camera module 100A of the
present invention, at least one electronic components
32A is conductively connected to the substrate 31A on
the substrate front surface 311A of the substrate 31A,
and a further electronic component 32A is conductively
connected to the substrate 31A on the substrate back
surface 312A of the substrate 31A. It will be understood
that, atleast one electronic components 32A is each con-
ductively connected to the substrate front surface 311A
and the substrate back surface 312A of the substrate
31A in such a manner that the layout of the electronic
components 32A can become more flexible.

[0316] Nevertheless, it will be understood by those
skilled in the art that, in some examples of the array cam-
era module 100A, all of the electronic components 32A
may also be conductively connected to the substrate 31A
on the substrate front surface 311A of the substrate 31A
with reference to Fig. 78. In other examples of the array
camera module 100A, all of the electronic components
32A may also be conductively connected to the substrate
31A on the substrate back surface 312A of the substrate
31A with reference to Fig. 79.

[0317] It is worth mentioning that the type of the elec-
tronic component 32A is not limited in the array camera
module 100A of the present invention. For example, the
electronic component 32A may be implemented as but
not limited to, a processor, a relay, a memory, a driver,
an inductor, a resistor, a capacitor or the like.

[0318] Further, in one specific example of the array
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camera module 100A of the present invention, the elec-
tronic component 32A may be conductively connected
to the substrate 31A by way of being attached to the
substrate front surface 311A and/or the substrate back
surface 312A of the substrate 31A. It will be understood
that after the electronic component 32A is attached to
the substrate front surface 311A and/or the substrate
back surface 312A of the substrate 31A, the electronic
component 32A is protruded from the substrate front sur-
face 311A and/or the substrate back surface 312A of the
substrate 31A.

[0319] Inanother specific example of the array camera
module 100A of the present invention, the electronic
component 32A may be half buried in the substrate 31A
on the substrate front surface 311A and/or the substrate
back surface 312A of the substrate 31A, and the elec-
tronic component 32A is conductively connected to the
substrate 31A. It will be understood by those skilled in
the art that, although the electronic component 32A is
half buried in the substrate 31A on the substrate front
surface 311A and/or the substrate back surface 312A of
the substrate 31A in such a manner that the electronic
component 32A is conductively connected to the sub-
strate 31A, the electronic component 32A is protruded
from the substrate front surface 311A and/or the sub-
strate back surface 312A of the substrate 31A, but the
height size of the electronic component 32A protruded
from the substrate front surface 311A and/or the sub-
strate back surface 312A of the substrate 31A may be
reduced, thereby facilitating the further reduction of the
height size of the array camera module 100A. Optionally,
the electronic components 32A may also be completely
buried inside the substrate 31A.

[0320] With continued reference to Fig. 75, the circuit
board 30A further includes at least one connecting plate
33A, wherein each of the connecting plates 33A is con-
ductively connected to the substrate 31A, respectively.
For example, in this preferred example of the array cam-
era module 100A shown in Figs. 75 and 76, the number
of the connecting plates 33A may be implemented as
two, wherein each of the connecting plates 33A is con-
ductively connected to the substrate 31A on a side portion
of the substrate 31A, respectively. For example, each of
the connecting plates 33A may be conductively connect-
ed to the substrate 31A on the same side portion of the
substrate 31A, or may be conductively connected to the
substrate 31A on opposite sides of the substrate 31A,
respectively. Nevertheless, it will be understood that, in
other examples of the array camera module 100A, each
of the connecting plates 33A may also be conductively
connected to the substrate 31A on two end portions of
the substrate 31A, respectively, or one of the connecting
plates 33A is conductively connected to the substrate
31Ao0n an end portion of the substrate 31A, and the other
of the connecting plates 33A is conductively connected
to the substrate 31A on a side portion of the substrate
31A.

[0321] Further, each of the connecting plates 33A has
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a module connecting side 331A and a device connecting
side 332A, wherein the module connecting side 331A of
each of the connecting plates 33A is respectively con-
nected to the substrate front surface 311A of the sub-
strate 31A, for example, the module connecting side
331A of each of the connecting plates 33A is respectively
connected to the substrate front surface 311A of the sub-
strate 31A by way of being attached to the substrate front
surface 311A of the substrate 31A; and wherein the de-
vice connecting side 332A of each of the connecting
plates 33A can be conductively connected to the device
body 200A, respectively. For example, the device con-
necting side 332A of each of the connecting plates 33A
may be provided or formed with a connector 333A of the
connecting plate 33A for being connected to the device
body 200A.

[0322] Optionally, the device connecting side 332A of
each of the connecting plates 33A is provided or formed
with one connector 333A. Still optionally, the device con-
necting side 332A of each of the connecting plates 33A
may be connected to the same connector 333A.

[0323] Preferably, the module connecting side 331A
of each of the connecting plates 33A may be conductively
connected to the substrate front surface 311A of the sub-
strate 31A via a connecting portion 34A, respectively,
wherein the connecting portion 34A may be but not lim-
ited to anisotropic conductive glue or an anisotropic con-
ductive glue tape.

[0324] Itis worth mentioning that the connecting plates
33Aisdeformable, so thatwhen the array cameramodule
100A is arranged on the device body 200A via the con-
nector 333A of each of the connecting plates 33A, the
device connecting side 332A of each of the connecting
plates 33A may buffer the displacement of the array cam-
eramodule 100A caused by the vibration of the electronic
device in the process of being used, thereby ensuring
the reliability of the electronic device when used.
[0325] Further, the substrate 31A has at least one
group of substrate connecting members 315A, wherein
the substrate connecting member 315A of the substrate
31Ais provided on and protruded from the substrate back
surface 312A of the substrate 31A. Preferably, the sub-
strate connecting member 315A of the substrate 31A sur-
rounds at the edges of the substrate channel 310A. In
one specific example of the array camera module 100A,
the substrate 31A has at least two groups of substrate
connecting members 315A, wherein at least one group
of substrate connecting members 315A surrounds at the
edges of one substrate channel 310A. Optionally, the
substrate 31A may also have only one group of substrate
connecting members 315A, wherein the substrate con-
necting members 315A are held at the middle position
of two substrate channels 310A. Each of the photosen-
sitive elements 20A has at least one group of chip con-
necting members 21A and a photosensitive area 22A,
and a non-photosensitive area 23A surrounding around
the photosensitive area 22A, wherein the chip connecting
member 21A is provided on and protruded from the non-
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photosensitive area 23A of the photosensitive element
20A.

[0326] Each of the photosensitive elements 20A is at-
tached to the substrate back surface 312A of the sub-
strate 31A, so that the chip connecting member 21A of
each of the photosensitive elements 20A is conductively
connected to the substrate connecting member 315A of
the substrate 31A, and the photosensitive area 22A of
each of the photosensitive elements 20A corresponds to
each of the substrate channels 310A of the substrate
31A. Preferably, a part of the non-photosensitive area of
each of the photosensitive elements 20A also corre-
sponds to each of the substrate channels 310A of the
substrate 31A. For example, in one specific example of
the array camera module 100A of the present invention,
a part of the non-photosensitive area 23A of each of the
photosensitive elements 20A is attached to the substrate
back surface 312A of the substrate 31A, and the photo-
sensitive area 22A and a part of the non-photosensitive
area 23A of each of the photosensitive elements 20A
correspond to each of the substrate channels 310A of
the substrate 31A.

[0327] It is worth mentioning that, in this example of
the array camera module 100A of the present invention,
while each of the photosensitive elements 20A is respec-
tively attached to the substrate back surface 312A of the
substrate 31A, the chip connecting member 21A of each
of the photosensitive elements 20A is conductively con-
nected to the substrate connecting member 315A of the
substrate 31A, respectively. By this way, the manufac-
turing steps of the array camera module 100 can be re-
duced, thereby facilitating reducing the manufacturing
cost of the array camera module 100A and improving the
productivity of the array camera module 100A.

[0328] It is also worth mentioning that the shape and
arrangement of the chip connecting member 21A of each
of the photosensitive elements 20A and the shape and
arrangement of the substrate connecting member 315A
of the substrate 31A are not limited in the array camera
module 100A of the present invention. For example, the
chip connecting member 21A of each of the photosensi-
tive elements 20A may be disk-shaped, spherical or the
like, and accordingly, the substrate connecting member
315A of the substrate 31A may be disk-shaped, spherical
or the like.

[0329] Preferably, in a thickness direction of the sub-
strate 31A, at least one part of at least one of the elec-
troniccomponents 32A located on the substrate front sur-
face 311A of the substrate 31A can correspond to atleast
one part of the area of the non-photosensitive area 23A
of the photosensitive element 20A. That is to say, from
a top view perspective, at least one part of at least one
of the electronic components 32A located on the sub-
strate front surface 311A of the substrate 31A and atleast
one part of the area of the non-photosensitive area 23A
of the photosensitive element 20A can be overlapped
with each other. By this way, the layout of the respective
members of the array camera module 100A can be more
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compact, thereby facilitating the reduction of the length
and width sizes of the array camera module 100A, so
thatthe array cameramodule 100A s particularly suitable
for the electronic device that is seeking for lightening and
thinning.

[0330] It will be understood by those skilled in the art
that the substrate connecting member 315A of the sub-
strate 31A is protruded from the substrate back surface
312A of the substrate 31A, and the chip connecting mem-
ber 21A of each of the photosensitive elements 20A is
protruded from the non-photosensitive area 23A of the
photosensitive element 20A, so that after one part of the
non-photosensitive area 23A of each of the photosensi-
tive elements 20A is attached to the substrate back sur-
face 312A of the substrate 31A and the chip connecting
member 21A of each of the photosensitive elements 20A
is conductively connected to the substrate connecting
member 315A of the substrate 31A, at least one gap 24A
is formed between the non-photosensitive area 23A of
each of the photosensitive elements 20A and the sub-
strate back surface 312A of the substrate 31A, respec-
tively. In the array camera module 100A of the present
invention, the array camera module 100A furtherincludes
at least one filler 5000A, wherein the filler 5000A is filled
in the gap 24A, and the filler 5000A is held between the
non-photosensitive area 23A of each of the photosensi-
tive elements 20A and the substrate back surface 312A
of the substrate 31A.

[0331] In one example of the array camera module
100A of the present invention, after one part of the non-
photosensitive area 23A of each of the photosensitive
elements 20A is attached to the substrate back surface
312A of the substrate 31A, and a gap 24A is formed be-
tween the non-photosensitive area 23A of each of the
photosensitive elements 20A and the substrate back sur-
face 312A of the substrate 31A, respectively, and the
filler 5000A is filled in the gap 24A formed between the
non-photosensitive area 23A of each of the photosensi-
tive elements 20A and the substrate back surface 312A
of the substrate 31A. For example, a fluid-like filling me-
dium, such as but not limited to glue, may be filled in the
gap 24A formed between the non-photosensitive area
23A of each of the photosensitive elements 20A and the
substrate back surface 312A of the substrate 31A, and
form the filler 5000A held between the non-photosensi-
tive area 23A of each of the photosensitive elements 20A
and the substrate back surface 312A of the substrate
31A after the filling medium is cured.

[0332] Inanother example of the array camera module
100A of the presentinvention, it is also possible that the
filling medium is first disposed on the substrate back sur-
face 312A of the substrate 31A and/or at least one part
of the non-photosensitive area 23A of each of the pho-
tosensitive elements 20A, and then a part of the non-
photosensitive area 23A of the photosensitive element
20A is attached to the substrate back surface 312A of
the substrate 31A, so that the filling medium disposed on
the substrate back surface 312A of the substrate 31A



91 EP 4 072 120 A2 92

and/or at least one part of the non-photosensitive area
23A of each of the photosensitive elements 20A can form
the filler 5000A after being cured, and be held between
the non-photosensitive area 23A of each of the photo-
sensitive elements 20A and the substrate back surface
312A of the substrate 31A, to fill the gap 24A formed
between the non-photosensitive area 23A of each of the
photosensitive elements 20A and the substrate back sur-
face 312A of the substrate 31A. It will be understood that,
when the filler 5000A fills the gap 24A formed between
the non-photosensitive area 23A of each of the photo-
sensitive elements 20A and the substrate back surface
312A of the substrate 31A, the filler 5000A can seal the
gap 24A.

[0333] Preferably, the filler 5000A can also embed the
substrate connecting member 315A of the substrate 31A
and the chip connecting member 20A of each of the pho-
tosensitive elements 21A, so that the filler 5000A can
avoid the substrate connecting member 315A of the sub-
strate 31A from being oxidized by way of preventing the
substrate connecting member 315A of the substrate 31A
from contacting with the external environment, and avoid
the chip connecting member 20A of each of the photo-
sensitive elements 21A from being oxidized by way of
preventing the chip connecting member 20A of each of
the photosensitive elements 21A from contacting with
the external environment. By this way, it can not only
ensure the good electrical properties of the substrate
connecting member 315A of the substrate 31A and en-
sure the good electrical properties of the chip connecting
member 20A of each of the photosensitive elements 21A,
but also can ensure the reliability of the connecting po-
sition of the substrate connecting member 315A of the
substrate 31A and the chip connecting member 20A of
each of the photosensitive elements 21A.

[0334] With continued reference to Figs. 75 and 76,
the array camera module 100A includes at least one
molded unit 40A, wherein the molded unit 40A further
includes at least one back surface molded portion 41A
and at least one molded base 42A, and wherein the back
surface molded portion 41A is integrally bonded to at
least one part of the area of the substrate back surface
312A of the substrate 31A, and the molded base 42A is
integrally bonded to at least one part of the area of the
substrate front surface 311A of the substrate 31A.
[0335] In this specific example of the camera module
array 100A shown in Fig. 75, the back surface molded
portion 41A is integrally bonded to the substrate back
surface 312A of the substrate 31A, and embeds the entire
area of a chip back surface 25A of each of the photosen-
sitive elements 20A, so that the back surface molded
portion 41A, the substrate 31A and each of the photo-
sensitive elements 20A are integrally bonded. Neverthe-
less, it will be understood by those skilled in the art that
in other examples of the array camera module 100A, the
back surface molded portion 41A can embed atleastone
part of an area of the chip back surface 25A of at least
one of the photosensitive elements 20A.

10

15

20

25

30

35

40

45

50

55

47

[0336] The molded base 42A has atleast one light win-
dow 420A, wherein in this specific example of the array
camera module 100A of the present invention, a case
where the molded base 42A has two light windows 420A
is taken an example to continue to set forth the features
and advantages of the array camera module 100A of the
present invention, but it will be understood by those
skilled in the art that, the molded base 42A having two
lightwindows 420A should not be regarded as a limitation
of the content and scope of the array camera module
100A of the present invention.

[0337] The molded base 42A is integrally bonded to at
least one part of the area of the substrate front surface
311A of the substrate 31A, wherein the molded base 42A
surrounds around the photosensitive area 22A of each
of the photosensitive elements 20A, so that the photo-
sensitive area 22A and a part of the non-photosensitive
areas 23A of each of the photosensitive elements 20A
correspond to each of the light windows 420A of the mold-
ed base 42A, respectively. Each of the optical lenses 10A
is held in the photosensitive path of each of the photo-
sensitive elements 20A, respectively, to form a light pas-
sage between each of the optical lenses 10A and each
of the photosensitive elements 20A by means of each of
the light windows 420A of the molded base 42A, respec-
tively. That is to say, light reflected by an object enters
the interior of the array camera module 100A from each
of the optical lenses 10 and passes through each of the
light windows 420A of the molded base 42A, and then
can be received by each of the photosensitive elements
20A for photoelectric conversion.

[0338] Itwill be understood that the back surface mold-
ed portion 41A, the molded base 42A, each of the pho-
tosensitive elements 20A, the substrate 31A and each
of the electronic components 32A are integrally bonded
to form a molded circuit board assembly 2000A.

[0339] That is to say, according to another aspect of
the present invention, the present invention further pro-
vides the molded circuit board assembly 2000A, wherein
the molded circuit board assembly 2000A includes at
least one substrate 31A, at least one electronic compo-
nent 32A, at least two photosensitive elements 20A, at
least one back surface molded portion 41A and at least
one molded base 42A; wherein each of the electronic
components 32A is conductively connected to the sub-
strate 31A, respectively, and a part of the non-photosen-
sitive area 23A of each of the photosensitive elements
20A is attached to the substrate back surface 312A of
the substrate 31A, respectively, so that the photosensi-
tive area 20A and another part of the non-photosensitive
area 23A of each of the photosensitive elements 20A
correspond to each of the substrate channels 310A of
the substrate 31A; wherein the back surface molded por-
tion 41A is integrally bonded to at least one part of the
area of the substrate back surface 312A of the substrate
31A, the molded base 42A is integrally bonded to at least
one part of the area of the substrate front surface 311A
ofthe substrate 31A, and the molded base 42A surrounds
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around the photosensitive area 20A of each of the pho-
tosensitive elements 20A, so thatthe photosensitive area
20A and a part of the non-photosensitive area 23A of
each of the photosensitive elements 20A correspond to
each of the light windows 420A of the molded base 42A.
[0340] Preferably, the back surface molded portion
41A further embeds at least one part of the area of the
chip back surface 25A of at least one of the photosensi-
tive elements 20A. More preferably, the back surface
molded portion 41A embeds at least one part of the area
ofthe chip back surface 25A of each of the photosensitive
elements 20A. That is, the back surface molded portion
41A can embed at least one part of the attaching position
of each of the photosensitive elements 20A and the sub-
strate 31A.

[0341] By way of the back surface molded portion 41A
embedding at least one part of the attaching position of
each of the photosensitive elements 20A and the sub-
strate 31A, each of the photosensitive elements 20A can
be prevented from falling off from the substrate back sur-
face 312A of the substrate 31A, thereby ensuring the
reliability of the array camera module 100A. Further, by
way of the back surface molded portion 41A embedding
the attaching position of each of the photosensitive ele-
ments 20A and the substrate 31A, it is also possible to
isolate the chip connecting member 20A of each of the
photosensitive elements 21A from the external environ-
ment and isolate the substrate connecting member 315A
of the substrate 31A from the external environment,
thereby avoiding the chip connecting member 20A of
each of the photosensitive elements 21A, the substrate
connecting member 315A of the substrate 31A, and the
external environment as well as the connecting position
of the chip connecting member 20A of each of the pho-
tosensitive elements 21A and the substrate connecting
member 315A of the substrate 31A from being oxidized,
thus ensuring the reliability of the connecting position of
the chip connecting member 20A of each of the photo-
sensitive elements 21A and the substrate connecting
member 315A of the substrate 31A.

[0342] Further, by way of the back surface molded por-
tion 41A embedding at least one part of the attaching
position of each of the photosensitive elements 20A and
the substrate 31A, and by means of the back surface
molded portion 41A, the strength of the substrate 31A
can also be reinforced and the flatness of the substrate
31A can also be ensured. Preferably, by way of the back
surface molded portion 41A embedding at least one part
of the attaching position of each of the photosensitive
elements 20A and the substrate 31A, the flatness of each
of the photosensitive elements 20A can also be ensured
by means of the back surface molded portion 41A, so
that the flatness of each of the photosensitive elements
20A is limited to the back surface molded portion 41A,
and is no longer limited to the substrate 31A. In this way,
on the one hand, the flatness of each of the photosensi-
tive elements 20A can be ensured, and on the other hand,
the substrate 31A may be selected as a thinner sheet,
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to facilitate reducing the height size of the array camera
module 100A.

[0343] The back surface molded portion 41A is not de-
formed when heated, so that when the array camera
module 100A is used for a long time, the heat generated
by each of the photosensitive elements 20A conducts
and acts on the back surface molded portion 41A, and
the back surface molded portion 41A is not deformed, to
facilitate ensuring the flatness of each of the photosen-
sitive elements 20A. Preferably, the back surface molded
portion 41A has a good heat dissipation capacity, where-
in the back surface molded portion 41A can quickly ra-
diate the heat generated by each of the photosensitive
elements 20A to the external environment of the array
camera module 100A, thereby ensuring the reliability of
the array cameramodule 100A when used foralong time.
[0344] Further, by way of the back surface molded por-
tion 41A being integrally bonded to at least one part of
the area of the substrate back surface 312A of the sub-
strate 31A, the substrate back surface 312A of the sub-
strate 31A can be avoided from being exposed, so that
when the array camera module 100A is assembled on
the device body 200A to form the electronic device, other
assembled members of the device body 200A may not
scratch the substrate back surface 312A of the substrate
31A due to touching with the substrate back surface 312A
of the substrate 31A, thereby facilitating ensuring the
good electrical properties of the substrate 31A.

[0345] With reference to Fig. 75, the back surface
molded portion 41A can embed at least one part of at
least one of the electronic components 32A of the sub-
strate back surface 312A of the substrate 31A. For ex-
ample, the back surface molded portion 41A can embed
all of the electronic components 32A protruded from the
substrate back surface 312A of the substrate 31A. By
this way, in an aspect, the back surface molded portion
41A can isolate the surface of the electronic component
32A from the external environment, to ensure the good
electrical properties of the electronic component 32A by
way of avoiding the surface of the electronic component
32A from being oxidized. In another aspect, the back
surface molded portion 41A can prevent adjacent elec-
tronic components 32A from the occurrence of undesir-
able phenomena such as mutual interference by way of
isolating the adjacent electronic components 32A, so that
alarger number and larger size of electronic components
32A can be conductively connected on a limited area on
the substrate back surface 312A of the substrate 31A, to
facilitate improving the performance and imaging quality
of the array camera module 100A. In still another aspect,
by way of the back surface molded portion 41A embed-
ding the electronic component 32A, the electronic com-
ponent 32A is avoided from being exposed, so thatin the
process of the array camera module 100A attached to
the device body 200A, there is no need to worry that the
electronic component 32A is scratched or the electronic
component 32A is caused to fall off from the substrate
31A due to the collision of the electronic component 32A
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with the other assembled members of the device body
200A, to ensure the reliability of the array camera module
100A when assembled and used. Then, the electronic
component 32A can prevent the back surface molded
portion 41A from falling off from the substrate back sur-
face 312A of the substrate 31A, to ensure that the back
surface molded portion 41A is firmly bonded to the sub-
strate back surface 312A of the substrate 31A.

[0346] With continued reference to Fig. 75, in this pre-
ferred example of the array camera module 100A of the
present invention, the height size parameter of the back
surface molded portion 41A protruded from the substrate
back surface 312A of the substrate 31A is greater than
or equal to the height of the electronic component 32A
protruded from the substrate back surface 312A of the
substrate 31A. Specifically, the back surface molded por-
tion 41A has a free side surface 4111A and a bonding
side surface 4112A, wherein the free side surface 4111A
and the bonding side surface 4112A of the back surface
molded portion 41A correspond to each other, and the
bonding side surface 4112A of the back surface molded
portion 41A is integrally bonded to at least one part of
the area of the substrate back surface 312A of the sub-
strate 31A and at least one part of the chip back surface
25A of the photosensitive element 20A.

[0347] Itis assumed that the height size parameter of
the back surface molded portion 41A protruded from the
substrate back surface 312A of the substrate 31A is H,
thatis, the distance parameter between the free side sur-
face 4111A and the bonding side surface 4112A of the
back surface molded portion 41Ais H, and it is assumed
that the height size parameter of the electronic compo-
nent 32A protruded from the substrate back surface 312A
of the substrate 31A is h, where the value of the param-
eter H is greater than or equal to the value of the param-
eter h. In this way, when the array camera module 100A
is assembled to the device body 200A, other assembled
members of the device body 200A can be prevented from
touching the electronic component 32A, to ensure the
reliability of the array camera module 100A.

[0348] With continued reference to Fig. 75, the molded
base 42A embeds at least one part of at least one of the
electronic components 32A protruded from the substrate
front surface 311A of the substrate 31A. Preferably, the
molded base 42A embeds all of the electronic compo-
nents 32A protruded from the substrate front surface
311A of the substrate 31A.

[0349] The molded base 42A can isolate the surface
of the electronic component 32A from the external envi-
ronment by way of embedding the electronic component
32A and ensure the good electrical properties of elec-
tronic components 32A by way of avoiding the surface
of the electronic component 32A from being oxidized.
Moreover, the molded base 42A can prevent the occur-
rence of shedding on the surface of the electronic com-
ponent 32A, and prevent the occurrence of shedding on
the surfaces of the electronic component 32A and the
substrate front surface 311A of the substrate 31A, to
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avoid the shedding from contaminating the photosensi-
tive area 22A of each of the photosensitive elements 20A,
thereby ensuring the product yield and reliability of the
array camera module 100A.

[0350] Further, the molded base 42A causes adjacent
electronic components 32A to be isolated from each oth-
er by way of embedding the electronic components 32A,
thereby avoiding an undesirable phenomenon that the
adjacent electronic components 32A are interfered with
each other. Moreover, a larger number and larger size
of electronic components 32A may also be conductively
connected on alimited area of the substrate front surface
311A of the substrate 31A, to facilitate improving the per-
formance of the array camera module 100A.

[0351] Further, it is unnecessary to reserve a safety
distance between the molded base 42A and the electron-
ic component 32A, thereby facilitating the reduction of
the length and width sizes of the array camera module
100A and the reduction of the height size of the array
camera module 100A.

[0352] The array camera module 100A further includes
at least one filter element 50A. For example, in this spe-
cific example of the camera module array 100A shown
in Fig. 75, the number of the optical elements 50A may
be implemented as two, wherein each of the filter ele-
ments 50A is held between each of the optical lenses
10A and each of the photosensitive elements 20A, so
that the filter element 50A forms one part of the imaging
unit 2A, wherein light reflected by an object enters the
interior of the array camera module 100A from each of
the optical lenses 10 and then passes through each of
the filter elements 50A, and then is received by the pho-
tosensitive area 22A of each of the photosensitive ele-
ments 20 for photoelectric conversion. By this way, the
imaging quality of the array camera module 100A can be
ensured.

[0353] Specifically, each of the filter elements 50A can
filter stray lightin the light entering the interior of the array
camera module 100A from each of the optical lenses
10A. By this way, the imaging quality of the array camera
module 100A can be improved. It is worth mentioning
that the type of each of the filter elements 50A is not
limited in the array camera module 100A of the present
invention. For example, each of the filter elements 50A
may be but not limited to, an infrared cut filter element,
a visible spectrum filter element or the like.

[0354] With reference to Fig. 75, each of the filter ele-
ments 50A is attached to the top surface of the molded
base 42A, so that each of the filter elements 50A is held
between each of the optical lenses 10A and each of the
photosensitive elements 20A, respectively.

[0355] Optionally, in other possible examples of the
array camera module 100A, the number of the filter ele-
ments 50A may be implemented as one, wherein the filter
element 50A is attached to the top surface of the molded
base 42A, so that different portions of the filter element
50A are each held between each of the optical lenses
10A and each of the photosensitive elements 20A, re-
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spectively.

[0356] Thearray cameramodule 100A furtherincludes
at least one driver 60A. For example, in this specific ex-
ample of the camera module array 100A shown in Fig.
75, the number of driver 60A may be implemented but
not limited to two, wherein each of the optical lenses 10A
is drivably disposed on each of the drivers 60A, respec-
tively, and each of the drivers 60A is respectively at-
tached to the top surface of the molded base 42A, so that
each of the optical lenses 10A is held in the photosensi-
tive path of each of the photosensitive elements 20A by
means of each of the drivers 60A, respectively. Moreo-
ver, each of the drivers 60A can drive each of the optical
lenses 10A to move relative to each of the photosensitive
elements 20A along the photosensitive path of each of
the photosensitive elements 20A, respectively, so that
the array camera module 100A achieves the autofocus
and the automatic zoom of the array camera module
100A by way of adjusting the relative position of each of
the optical lenses 10A and each of the photosensitive
elements 20A.

[0357] Optionally, the number of drivers 60A may also
be implemented as one, wherein each of the optical lens-
es 10A is drivably disposed on the driver 60A, respec-
tively, so that the driver 60A can simultaneously drive
each of the optical lenses 10A to move relative to each
of the photosensitive elements 20A along the photosen-
sitive path of each of the photosensitive elements 20A.

[0358] It is worth mentioning that the type of each of
the drivers 60A is not limited in the array camera module
100A of the present invention, as long as it can drive
each of the optical lenses 10A to move relative to each
of the photosensitive elements 20A along the photosen-
sitive path of each of the photosensitive elements 20A.
For example, in a specific example of the array camera
module 100A of the presentinvention, the driver 60A may
be implemented as but not limited to a voice coil motor.
[0359] Further, each of the drivers 60A has atleast one
driving pin 61A, wherein the driving pin 61A is electrically
connected to the substrate 31A. Preferably, the molded
base 42A has at least one pin groove 421A, wherein the
pin groove 421A of the molded base 42A extends from
the top surface of the molded base 42A to the substrate
front surface 311A of the substrate 31A. In this way, when
each of the drivers 60A is attached to the top surface of
the molded base 42A, the driving pin 61A of each of the
drivers 60A can extends from the top surface of the mold-
ed base 42A to the substrate front surface 311A of the
substrate 31A in the pin groove 421A, and the driving pin
61A of each of the drivers 60A can be electrically con-
nected to the substrate 31A.

[0360] Preferably the pin groove 421A extends along
an outer surface of the molded base 42A from the surface
of the molded base 42A to the substrate front surface
311Aofthe substrate 31A, sothatafter each of the drivers
60A is attached to the top surface of the molded base
42A, the driving pin 61A of each of the drivers 60A is then
electrically connected to the substrate 31A. It will be un-
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derstood that the driving pin 61A of each of the drivers
60A accommodated in the pin groove 421A of the molded
base 42A is not protruded from the outer surface of the
molded base 42A. In this way, it not only ensures the
appearance of the array camera module 100A, but also
prevents occurrence of an undesirable phenomenon that
the driving pin 61A of each of the drivers 60A is touched
when the array camera module 100A is assembled to
the device body 200A, to ensure the reliability and prod-
uct yield of the array camera module 100A.

[0361] Further, the top surface of the molded base 42A
has at least one inner side surface 422A and at least one
outer side surface 423A, wherein each of the drivers 60A
is attached to the outer side surface 423A of the molded
base 42A, so that each of the optical lenses 10A is held
in the photosensitive path of each of the photosensitive
elements 20A; and wherein each of the filter elements
50A is attached to each of the inner side surfaces 422A
of the molded base 42A, respectively, so that each of the
filter elements 50A is held between each of the optical
lenses 10A and each of the photosensitive elements 20A,
respectively.

[0362] In some examples of the array camera module
100A of the present invention, the plane where the inner
side surface 422A of the molded base 42A is located is
flush with the plane where the outer side surface 423A
is located. In other examples of the array camera module
100A of the present invention, the plane where the inner
side surface 422A of the molded base 42A is located and
the plane where the outer side surface 423A is located
have a height difference. For example, in this specific
example of the array camera module 100A shown in Fig.
75, the plane where the inner side surface 422A of the
molded base 42A is located is lower than the plane where
the outer side surface 423A is located, so that the molded
base 42A is formed with at least one attaching groove
424A, for example, the number of attaching grooves
424A may be two, and each of the attaching grooves
424A of the molded base 42A communicates with each
of the light windows 420A, respectively, wherein each of
the filter elements 50A attached to each of the inner side
surfaces 422A of the molded base 42A is accommodated
in each of the attaching grooves 424A, respectively, to
further reduce the height size of the array camera module
100A.

[0363] It will be understood that the molded base 42A
may be a holder 6000A, wherein the holder 6000A has
an upper holding portion 6100A and a lower holding por-
tion 6200A; and wherein each of the filter elements 50A
and each of the drivers 60A are respectively held in the
upper holding portions 6100A of the holders 6000A and
the substrate 31A is held in the lower holding portion
6200A of the holder 6000A, so that each of the optical
lenses 10A is held in the photosensitive path of each of
the photosensitive elements 20A, respectively, and each
of the filter elements 50A is held between each of the
optical lenses 10A and each of the photosensitive ele-
ments 20A, respectively. It will be understood that each



99 EP 4 072 120 A2

of the light window 420A of the molded base 42A extends
from the upper holding portion 6 100A of the holder 6000A
to the lower holding portion 6200A, so that each of the
light windows 420A forms a light path between each of
the optical lenses 10A and each of the photosensitive
elements 20A, respectively.

[0364] The lower holding portion 6200A of the holder
6000A is integrally bonded to the substrate front surface
311A of the substrate 31A in such a manner that the
substrate 31A is held in the lower holding portion 6200A
of the holder 6000A. Each of the filter element 50A and
each of the drivers 60A are respectively attached to the
upper holding portion 6100A of the holder 6000A in such
a manner that they are each held in the upper holding
portion 6100A of the holder 6000A.

[0365] Figs. 65 to 75 show a manufacturing flow of the
array camera module 100A.

[0366] At a stage shown in Fig. 65, at least one elec-
tronic component 32A is conductively connected to the
substrate 31A on the substrate front surface 311A of the
substrate 31A, and a further electronic component 32A
is conductively connected to the substrate 31A on the
substrate back surface 312A of the substrate 31A, where-
in two or more of the substrate 31A are arranged to form
a splicing unit 3000A. It is worth mentioning that the ar-
rangement of a plurality of the substrates 31A forming
the splicing unit 3000A is not limited in the array camera
module 100A of the present invention, and it is selected
as needed.

[0367] Further, in this example of the array camera
module 100A of the present invention, after the substrate
31A is provided or made, at least one of the electronic
components 32A may be attached to the substrate front
surface 311A of the substrate 31A, so that these elec-
tronic components 32A attached to the substrate front
surface 311A of the substrate 31A are conductively con-
nected to the substrate 31A on the substrate front surface
311Aofthe substrate 31A, and the further electroniccom-
ponents 32A are attached to the substrate back surface
312A of the substrate 31A, so that these electronic com-
ponents 32A attached to the substrate back surface 312A
of the substrate 31A are conductively connected to the
substrate 31A on the substrate back surface 312A of the
substrate 31A.

[0368] It is worth mentioning that the electronic com-
ponents 32A attached to the substrate front surface 311A
of the substrate 31A are protruded from the substrate
front surface 311A of the substrate 31A, and the elec-
tronic components 32A attached to the substrate back
surface 312A of the substrate 31A are protruded from
the substrate back surface 312A of the substrate 31A.
[0369] Further, the positions of the electronic compo-
nents 32A being attached to the substrate front surface
311A and the substrate back surface 312A of the sub-
strate 31A are not limited, and are selected and adjusted
according to the specific application of the array camera
module 100A. For example, in some examples of the
array the camera module 100A according to the present
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invention, a plurality of the electronic component 32A
may be arranged on the entire area of the substrate front
surface 311A and/or the substrate back surface 312A of
the substrate 31A, while in other examples of the present
invention the array camera module 100A, the plurality of
the electronic component 32A may also be arranged in
a particular area of the substrate front surface 311A
and/or the substrate back surface 312A of the substrate
31A, such as but not limited to a corner or one side or
both sides or the like.

[0370] Itis worth mentioning that, in other examples of
the array camera module 100A of the present invention,
it is also possible that the electronic component 32A is
only attached to the substrate front surface 311A of the
substrate 31A, as shown in Fig. 78, or the electronic com-
ponent 32Ais only attached to the substrate back surface
312A of the substrate 31A, as shown in Fig. 79.

[0371] With reference to Fig. 65, a part of the non-pho-
tosensitive area 23A of each of the photosensitive ele-
ments 20A is attached to the substrate 31A on the sub-
strate back surface 312A of the substrate 31A, respec-
tively, and the chip connecting member 21A provided on
the non-photosensitive area 23A of each of the photo-
sensitive elements 20A is conductively connected to the
substrate connecting member 315A provided on the sub-
strate back surface 312A of the substrate 31A, and the
photosensitive area 22A and another part of the non-
photosensitive area 23A of each of the photosensitive
elements 20A correspond to each substrate channel
310A of the substrate 31A, respectively, so that each of
the photosensitive elements 20A is conductively con-
nected to the substrate 31A, respectively.

[0372] it will be understood by those skilled in the art
that after the non-photosensitive area 23A of each of the
photosensitive elements 20A is attached to the substrate
back surface 312A of the substrate 31A, respectively,
and the chip connecting member 21A provided on the
non-photosensitive area 23A of each of the photosensi-
tive elements 20A is conductively connected to the sub-
strate connecting member 315A provided on the sub-
strate back surface 312A of the substrate 31A, a gap 24A
is formed between the non-photosensitive area 23A of
each of the photosensitive elements 20A and the sub-
strate back surface 312A of the substrate 31A. Then, a
filling medium is used to be filled in the gap 24A, so that
the filling medium forms the filler 5000A held between
the non-photosensitive area 23A of each of the photo-
sensitive elements 20A and the substrate back surface
312A of the substrate 31A, to prevent the photosensitive
area 20A of each of the photosensitive elements 20A
from communicating with the substrate back surface
312A of the substrate 31A via the gap 24A, so that in a
subsequent molding process, the filler 5000A can pre-
vent a fluid medium 400A from entering the photosensi-
tive area 22A of each of the photosensitive elements 20A
from the substrate back surface 312A of the substrate
31A via the gap 24A, to avoid the photosensitive area
22A of each of the photosensitive elements 20A from
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being contaminated.

[0373] It will be understood that the substrate 31A can
isolate at least one of the electronic components 32A
from the photosensitive area 22A of each of the photo-
sensitive elements 20A, to avoid shedding of a surface
of each of the electronic components 32A and shedding
of the connecting position of each of the electronic com-
ponents 32A and the substrate 31A from contaminating
the photosensitive area 22A of each of the photosensitive
elements 20A. For example, in an example where each
of the electronic components 32A are all arranged on the
substrate back surface 312A of the substrate 31A, the
substrate 31A can isolate all of the electronic compo-
nents 32 from the photosensitive area 22A of each of the
photosensitive elements 20A, so that in the process of
manufacturing the array camera module 100A, the shed-
ding of the surface of the electronic components 32A and
the shedding of the connecting position of the electronic
components 32A and the substrate 31A can be avoided
from contaminating the photosensitive area 22A of each
of the photosensitive elements 20A.

[0374] It is worth mentioning that, in some examples
of the array camera module 100A of the present inven-
tion, the electronic component 32A may be first conduc-
tively connected to the substrate 31A, and then each of
the photosensitive elements 20A is conductively con-
nected to the substrate 31A. In other examples of the
array camera module 100 of the present invention, it is
also possible that each of the photosensitive elements
20A is first conductively connected to the substrate 31A,
and then each of the electronic components 32A is con-
ductively connected to the substrate 31A. Nevertheless,
it will be understood by those skilled in the art that, in
further other examples of the array camera module 100A
of the present invention, it is also possible that the elec-
tronic component 32A located on the substrate back sur-
face 312A of the substrate 31A is first conductively con-
nected to the substrate 31A and each of the photosen-
sitive elements 20A is conductively connected to the sub-
strate 31A, and then the electronic component 32A lo-
cated on the substrate front surface 311A of the substrate
31A is conductively connected to the substrate 31A; or
the electronic component 32A located on the substrate
front surface 311A of the substrate 31A is first conduc-
tively connected to the substrate 31A, and then the elec-
tronic component 32A located on the substrate back sur-
face 312A of the substrate 31Ais conductively connected
to the substrate 31A and each of the photosensitive el-
ements 20A is conductively connected to the substrate
31A. The array camera module 100A of the present in-
vention is not limited in this regard.

[0375] AtastageshowninFigs.66Aand66B, the splic-
ing unit 3000A is placed into a molding die 300A to per-
form a molding process by means of the molding die
300A.

[0376] Specifically, the molding die 300A includes an
upper die 301A and a lower die 302A, wherein at least
one die of the upper die 301A and the lower die 302A
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can be operated, so that clamping and drafting opera-
tions can be performed on the molding die 300A. For
example, in one example, after the splicing unit 3000A
is placed in the lower die 302A and the clamping opera-
tion is performed on the molding die 300A, at least one
first molding space 1303a is formed between the upper
die 301A and the substrate front surface 311A of the sub-
strate 31A, and at least one second molding space 1303b
is formed between the lower die 302A and the substrate
back surface 312A of the substrate 31A.

[0377] In one optional example of the present inven-
tion, the at least one first molding space 1303a and the
at least one second molding space 1303b communicate
with each other, to subsequently allow the fluid medium
400A to fill up the first molding space 1303a and the sec-
ond molding space 1303b, and simultaneously form the
molded base 42A integrally bonded to at least one part
of the area of the substrate front surface 311A of the
substrate 31A and the back surface molded portion 41A
integrally bonded to at least one part of the area of the
substrate back surface 312A of the substrate 31A. Pref-
erably, the back surface molded portion 41A further em-
beds atleast one part of the area of the chip back surface
25A of each of the photosensitive elements 20A. Option-
ally, the first molding space 1303a and the second mold-
ing space 1303b may also not communicate with each
other, so that in a subsequent molding process, the fluid
medium 400A is separately added to the first molding
space 1303a and the second molding space 1303b, to
fillup the first molding space 1303a and the second mold-
ing space 1303b by means of the fluid medium 400A.
[0378] Preferably, whenthe number of the firstmolding
space 1303a is two or more than two, at least one first
communicating channel 1304a may further be formed
between the upper die 301A and the substrate front sur-
face 311A of the substrate 31A for adjacent first molding
space 1303a to communicate. Accordingly, when the
number of the second molding space 1303b is two or
more than two, atleast one second communicating chan-
nel 1304b may further be formed between the lower die
302A and the substrate back surface 312A of the sub-
strate 31A for adjacent second molding space 1303b to
communicate.

[0379] With continued reference to Figs. 66A and 66B,
the upper die 301A further includes an upper molding
guide portion 3011A and at least one light window mold-
ing portion 3012A, and has at least one upper molding
guide groove 3013A, wherein the light window molding
portion 3012A integrally extends to the upper molding
guide portion 3011A, to form the upper molding guide
groove 3013A between the light window molding portion
3012A and the upper molding guide portion 3011A or
form the upper molding guide groove 3013A between
adjacent light window molding portion 3012A.

[0380] Further, the upper molding guide portion 3011A
has a first upper pressing portion 30111A, and the light
window molding portion 3012A has a second upper
pressing portion 30121A, so that after a clamping proc-
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ess is performed on the molding die 300A, the first upper
pressing portion 30111A of the upper molding guide por-
tion 3011A and the second upper pressing portion
30121A of the light window molding portion 3012A press
against different positions of the substrate front surface
311A of the substrate 31A, respectively, and the first
molding space 1303a is formed at a position correspond-
ing to the upper molding guide groove 3013A. Preferably,
the electronic component 32A located on the substrate
frontsurface 311A of the substrate 31Ais accommodated
in the first molding space 1303a, so that after a subse-
quent molding process is complete, the molded base 42A
formed to be integrally bonded to the substrate front sur-
face 311A of the substrate 31A can embed the electronic
component 32A. More preferably, the height size of the
first molding space 1303a is larger than the height size
of the electronic component 32A protruded from the sub-
strate front surface 311A of the substrate 31A, so that
when the molding die 300A is clamped, an inner surface
of the upper die 301A is avoided from contacting with the
electronic component 32A, thereby avoiding the surface
of the electronic component 32A from being scratched
by the inner surface of the upper die 301A and avoiding
the electronic component 32A from being pressed.

[0381] Further, the molding die 300A further includes
at least one film layer 305A, wherein the film layer 305A
is overlappedly disposed on the inner surface ofthe upper
die 301A. For example, the film layer 305A may be over-
lappedly disposed on the inner surface of the upper die
301A by way of attaching to the inner surface of the upper
die 301A. After the molding die 300A is clamped, the film
layer 305A is located between the first upper pressing
portion 30111A of the upper die 301A and the substrate
front surface 311A of the substrate 31A, and is located
between the second upper pressing portion 30121A of
the upper die 301A and the substrate front surface 311A
of the substrate 31A. By this way, in an aspect, the film
layer 305A can absorb an impact force generated when
the molding die 300A is clamped by way of deformation
to avoid the impact force from directly acting on the sub-
strate 31A. In another aspect, the film layer 305A can
isolate the first upper pressing portion 30111A of the up-
per die 301A from the substrate front surface 311A of the
substrate 31A, and isolate the second upper pressing
portion 30121A from the substrate front surface 311A of
the substrate 31A, to avoid the first upper pressing portion
30111A and the second upper pressing portion 30121A
of the upper die 301A from scratching the substrate front
surface 311A of the substrate 31A. In stillanother aspect,
the film layer 305A can prevent a gap from forming be-
tween the first upper pressing portion 30111A of the up-
per die 301A and the substrate front surface 311A of the
substrate 31A and prevent a gap from forming between
the second upper pressing portion 30121A and the sub-
strate front surface 311A of the substrate 31A, in partic-
ular can prevent a gap from forming between the second
upper pressing portion 30121A and the substrate front
surface 311A of the substrate 31A, by way of deforma-
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tion, so that in a subsequent molding process, it can not
only prevent the fluid medium 400A from flowing from
the first molding space 1303a to the substrate channel
310A of the substrate 31A to contaminate the photosen-
sitive area 22A of each of the photosensitive elements
20A, but also can prevent the occurrence of undesirable
phenomena such as "flash".

[0382] With continued reference to Figs. 66A and 66B,
the lower die 302A further includes a lower molding guide
portion 3021A and at least one support portion 3022A,
and has at least one lower molding guide groove 3023A,
wherein the support portion 3022A integrally extends to
the lower molding guide portion 3021A, to form the lower
molding guide groove 3023A between the support portion
3022A and the lower molding guide portion 3021A or
form the lower molding guide groove 3023A between ad-
jacent support portions 3022A.

[0383] When the clamping operation is performed on
the molding die 300A, the second molding space 1303b
is formed at a position of the lower die 302A correspond-
ing to the lower molding guide groove 3023A. Moreover,
the lower molding guide portion 3021A of the lower die
302A can press against the substrate back surface 312A
of the substrate 31A, and the support portion 3022A of
the lower die 302A can press against the substrate back
surface 312A of the substrate 31A. Preferably, the elec-
tronic component 32A protruded from the substrate back
surface 312A of the substrate 31A is accommodated in
the second molding space 1303b. It will be understood
that at least one part of the connecting position of the
photosensitive element 20A and the substrate back sur-
face 312A of the substrate 31A may be accommodated
in the second molding space 1303b.

[0384] Preferably, the height size of the second mold-
ing space 1303b of the lower die 302A is larger than the
height size of the electronic component 32A protruded
from the substrate back surface 312A of the substrate
31A. By this way, when the lower die 302A presses
against the substrate back surface 312A of the substrate
31A, there is a safety distance between the electronic
component 32A protruded from the substrate back sur-
face 312A of the substrate 31A and the inner surface of
the lower die 302A, to protect the surface of the electronic
components 32A from being scratched and avoid the
electronic components 32A from being pressed by way
of avoiding the surface of the electronic components 32A
from contacting with the inner surface of the lower die
302A. Further, by way of having the safety distance be-
tween the surface of the electronic component 32A and
the inner surface of the lower die 302A, the back surface
molded portion 41A integrally bonded to the substrate
back surface 312A of the substrate 31A can also be sub-
sequently caused to embed the electronic component
32A.

[0385] Further preferably, the film layer 305A may be
overlappedly disposed on the inner surface of the lower
die 302A. For example, the film layer 305A may be over-
lappedly disposed on the inner surface of the lower die
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302A by way of attaching to the inner surface of the lower
die 302A. After the molding die 300A is clamped, the film
layer 305A is located between the lower molding guide
portion 3021A of the lower die 302A and the substrate
back surface 312A of the substrate 31A, and between
the support portion 3022A and the substrate back surface
312A of the substrate 31A. By this way, in an aspect, the
film layer 305A can absorb an impact force generated
when the molding die 300A is clamped by way of defor-
mation to avoid the impact force from directly acting on
the substrate 31A. In another aspect, the film layer 305A
can isolate the lower molding guide portion 3021A of the
lower die 302A from the substrate back surface 312A of
the substrate 31A and isolate the support portion 3022A
from the substrate back surface 312A of the substrate
31A, to avoid the lower molding guide portion 3021A and
the support portion 3022A of the lower mold 302A from
scratching the substrate back surface 312A of the sub-
strate 31A.

[0386] Further, it will be understood that the film layer
305A may alsofacilitate the drafting of the upper die 301A
and the lower die 302A of the molding die 300A, and in
this process, the molded base 42A and the back surface
molded portion 41A are avoided from being damaged,
and in particular, the light window 420A of the molded
base 42A is avoided from being damaged, thereby en-
suring the reliability of the array camera module 100.
[0387] At a stage shown in Figs. 67 and 68, the fluid
medium 400A is added to at least one of the first molding
spaces 1303a, or the fluid medium 400A is added to at
least one of the second molding spaces 1303b, or the
fluid medium 400A is separately added to the firstmolding
space 1303a and the second molding space 1303b.
Since adjacent first molding spaces 1303a communicate
with each other via the first communication channel
1304a, and adjacent second molding spaces 1303b com-
municate with each other via the second communication
channel 1304b, the fluid medium 400A may fill up all of
the first molding spaces 1303a and all of the second
molding spaces 1303b.

[0388] It is worth mentioning that the fluid medium
400A may be a liquid, a solid, a mixture of a solid and a
liquid, or the like, so that the fluid medium 400A can flow.
Further, the fluid medium 400A may be implemented as
but not limited to a thermoset material. Of course, it will
be understood by those skilled in the art that, in other
possible examples, it is also possible that the fluid me-
dium 400A is implemented as a light-curable material or
a self-curable material.

[0389] After the fluid medium 400A fills up the first
molding space 1303a and the second molding space
1303b, the fluid medium 400A may be cured within the
first molding space 1303a and the second molding space
1303b by way of heating, and the drafting operation may
be subsequently performed on the molding die 300A, with
reference to the stage shown in Fig. 69, wherein the fluid
medium 400A cured within the first molding space 1303a
forms the molded base 42A integrally bonded to the sub-
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strate front surface 311A of the substrate 31A, and forms
the light window 420A of the molded base 42A at a po-
sition of the upper die 301A corresponding to the light
window molding portion 3012A, and the photosensitive
area 22A and a part of the non-photosensitive area 23A
of the photosensitive element 20A correspond to the light
window 420A of the molded base 42A; and wherein the
fluid medium 400A cured within the second molding
space 1303b may form the back surface molded portion
41Aintegrally bonded to the substrate back surface 312A
ofthe substrate 31A. Preferably, the back surface molded
portion 41A embeds the electronic component 32A pro-
truded from the substrate back surface 312A of the sub-
strate 31A. More preferably, the back surface molded
portion 41A embeds the chip back surface 25A of the
photosensitive element 20A.

[0390] At a stage shown in Fig. 70, after the drafting
operation is performed on the molding die 300A, a semi-
finished product of the molded circuit board assembly
2000A may be formed. Then, in Figs. 71A and 71B, the
semi-finished product of the molded circuit board assem-
bly 2000A may be divided to form the molded circuit board
assembly 2000A. A way of dividing the semi-finished
product of the molded circuit board assembly 2000A is
not limited in the array camera module 100A of the
present invention. For example, the semi-finished prod-
uct of the molded circuit board assembly 2000A may be
divided by way of cutting to form the molded circuit board
assembly 2000A, or the semi-finished product of the
molded circuit board assembly 2000A may be divided by
way of etching to form the molded circuit board assembly
2000A.

[0391] In other examples of the array camera module
100 of the present invention, as shown in Fig. 71A, when
the semi-finished product of the molded circuit board as-
sembly 2000A is divided, the division direction may also
be from a direction where the substrate front surface
311A of the substrate 31A is located to a direction where
the substrate back surface 312A is located. In other ex-
amples of the array camera module 100 of the present
invention, as shown in Fig. 71B, when the semi-finished
product of the molded circuit board assembly 2000A is
divided, the division direction may also be from a direction
where the substrate back surface 312A of the substrate
31A is located to a direction where the substrate front
surface 311A is located.

[0392] At this stage shown in Fig. 72, the module con-
necting side 331A of the connecting plate 33A is attached
to the substrate front surface 311A of the substrate 31A
via the connecting portion 34A to conductively connect
the connecting plate 33A and the substrate 31A.

[0393] Optionally, the stage shown Fig. 72 may also
before the stage shown in Figs. 71A and 71B, so that the
module connecting side 331A of the connecting plate 33A
is first attached to the substrate front surface 311A of the
substrate 31A via the connecting portion 34A, and then
the semi-finished product of the molded circuit board as-
sembly 2000A is divided to form the molded circuit board
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assembly 2000A.

[0394] At a stage shown in Fig. 73, the filter element
50A is attached to the inner side surface 422A of the
molded base 42A, and at a stage shown in Fig. 74, the
driver 60A assembled with the optical lens 10A is at-
tached to the outer side surface 423A of the molded base
42A, and the driving pin 61A of the driver 60A is conduc-
tively connected to the substrate 31A, so that the optical
lens 10A is held in the photosensitive path of the photo-
sensitive element 20A, and the filter element 50A is held
between the optical lens 10A and the photosensitive el-
ement 20A, thereby obtaining the array camera module
100A shown in Fig. 75.

[0395] Itis worth mentioning that, although it is shown
in the above example of the present invention that the
back surface molded portion 41A and the molded base
42A are simultaneously integrally bonded to the sub-
strate back surface 312A and the substrate front surface
311A of the substrate 31A, in other examples of the array
camera module 100, it is also possible that the back sur-
face molded portion 41A is first integrally bonded to the
substrate back surface 312A of the substrate 31A, and
then the molded base 42A is integrally bonded to the
substrate front surface 311A of the substrate 31A; or the
molded base 42A is first integrally bonded to the sub-
strate front surface 311A of the substrate 31A, and then
the back surface molded portion 41A is integrally bonded
to the substrate front surface 311A of the substrate 31A,
that is, the back surface molded portion 41A and the
molded base 42A are separately formed by different
molding process. The array camera module 100 of the
present invention is not limited in this regard.

[0396] According to another aspect of the present in-
vention, the present invention further provides a manu-
facturing method for an array camera module 100A,
wherein the manufacturing method includes steps of:

(A) conductively connecting at least one electronic
component 32A to a substrate 31A;

(B) attaching at least two photosensitive element
20A to the substrate back surface 312A of the sub-
strate 31A and causing a photosensitive area 22A
and one part of a non-photosensitive areas 23A sur-
rounding around the photosensitive area 22A of each
of the photosensitive elements 20A to correspond to
each of substrate channels 310A of the substrate
31A;

(C) integrally bonding a back surface molded portion
41A to at least one part of the area of the substrate
back surface 312A of the substrate 31A by a molding
process; and

(D) holding each optical lens 10A in the photosensi-
tive path of each of the photosensitive elements, re-
spectively, to obtain the array camera module 100A.

EP 4 072 120 A2

10

15

20

25

30

35

40

45

50

55

55

108

[0397] Itis worth mentioning that the step (B) may also
be performed before the step (A), whereby each of the
photosensitive elements 20A is first attached to the sub-
strate back surface 312A of the substrate 31A, and then
each of the electronic components 32A is conductively
connected to the substrate 31A.

[0398] Preferably, in the step (A), the electronic com-
ponent 32A is conductively connected to the substrate
31A on the substrate front surface 311A and/or the sub-
strate back surface 312A of the substrate 31A.

[0399] Further, after the step (C), the manufacturing
method further includes a step of: (E) integrally bonding
amolded base 42A to at least one part of the area of the
substrate front surface 311A of the substrate 31A by a
molding process, so that the molded base 42A surrounds
around the photosensitive area 22A of each of the pho-
tosensitive elements 20A, and the photosensitive area
22A and a part of the non-photosensitive area 23A of
each of the photosensitive elements 20A correspond to
each of the light windows 420A of the molded base 42A,
respectively.

[0400] Optionally, the step (E) may also be performed
before the step (C), so that the molded base 42 is first
integrally bonded to at least one part of the area of the
substrate front surface 311A of the substrate 31A, and
then the back surface molded portion 41A is integrally
bonded to at least one part of the area of the substrate
back surface 312A of the substrate 31A.

[0401] Still Optionally, the step (C) and the step (E)
may be completed together, that is, at the same time
when the back surface molded portion 41A is integrally
bonded to at least one part of the area of the substrate
back surface 312A of the substrate 31A, the molded base
42A is integrally bonded to at least one part of the area
of the substrate front surface 311A of the substrate 31A.
[0402] Fig. 80 shows a modified implementation of the
array camera module 100A. The substrate 31A further
has at least one molding channel 319A, wherein the
molding channel 319A extends from the substrate front
surface 311A to the substrate back surface 312A of the
substrate 31A, that is, the molding channel 319A com-
municates with the substrate front surface 311A and the
substrate back surface 312A of the substrate 31A. In the
molding process, the molding channel 319A can com-
municate with the first molding space 1303a and the sec-
ond molding space 1303b, so that when the fluid medium
400A is added to the first molding space 1303a and/or
the second molding space 1303b, the fluid medium 400A
may likewise be filled in the molding channel 319A, and
may be subsequently cured in the molding channel 319A.
It will be understood that the molded base 42A and the
back surface molded portion 41A may be integrally
formed by the molding channel 319A of the substrate
31A, to avoid the molded base 42A and/or the back sur-
face molded portion 41A from falling off from the sub-
strate 31A, thereby ensuring the reliability of the molded
circuit board assembly 2000A and ensuring the reliability
of the array camera module 100A.
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[0403] It will be understood that the molded base 42A
and the back surface molded portion 41A are simultane-
ously integrally formed in at least one part of the area of
the substrate front surface 311A of the substrate 31A and
at least one part of the area of the substrate back surface
312A, so that at least one part of the substrate 31A can
be held between the molded base 42A and the back sur-
face molded portion 41A. By this way, it can not only
reinforce the strength of the substrate 31A and cause the
substrate 31A to remain flat, so that the substrate 31A
may be selected as a thinner sheet to facilitate further
reduce the height size of the array camera module 100A,
and but also can cause the substrate 31A not to be de-
formed even when heat generated by each of the pho-
tosensitive elements 20A is transmitted to the substrate
31A, thereby ensuring the good electrical properties of
the substrate 31A.

[0404] Fig. 81 shows another modified implementation
of the array camera module 100A, the molded base 42A
further embeds a part of the non-photosensitive area 23A
of each of the photosensitive elements 20A, so that the
molded base 42A, each of the photosensitive elements
20A, the circuit board 30A and the back surface molded
portion 41A are integrally bonded, thereby further ensur-
ing the stability and reliability of the camera module array
100A.

[0405] That is, the molded base 42A can extend up-
wardly from the substrate back surface 312A of the sub-
strate 31A and a part of the non-photosensitive area 23A
of each of the photosensitive elements 20A, to form at
least one of the inner side surfaces 422A and the outer
side surfaces 423A on the top surface of the molded base
42A, and a position corresponding to the photosensitive
area 22A and a part of the non-photosensitive areas 23A
of each of the photosensitive elements 20A forms each
of the light windows 420A of the molded base 42A.
[0406] Further, the back surface molded portion 41A
is integrally bonded to at least one part of the chip back
surface 25A of each of the photosensitive elements 20A,
and the molded base 42A is integrally bonded to a part
of the non-photosensitive area 23A of each of the pho-
tosensitive elements 20A, so that the back surface mold-
ed portion 41A and the molded base 42A sandwich each
of the photosensitive elements 20A on both sides of each
of the photosensitive elements 20A, respectively. By this
way, the molded unit40A can notonly ensure the flatness
of each of the photosensitive elements 20A, but also can
ensure the concentricity of each of the photosensitive
elements 20A, to further improve the imaging quality of
the array camera module 100A.

[0407] Further, the heat generated by each of the pho-
tosensitive elements 20A can be directly conducted to
the back surface molded portion 41A and the molded
base 42A of the molded unit 40A, to quickly dissipate the
heat by means of the back surface molded portion 41A
and the molded base 42A, thereby ensuring the reliability
of the array camera module 100A when used for a long
time.
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[0408] Fig. 82A shows another modified implementa-
tion of the array camera module 100A. The array camera
module 100A further includes at least one frame-shaped
support element 70A, wherein the support element 70A
is disposed on the non-photosensitive area 23A of each
of the photosensitive elements 20A, or the support ele-
ment 70A may be formed on the non-photosensitive area
23A of each of the photosensitive elements 20A, and the
molded base 42A embeds a part of the support element
70A, so that the molded base 42A, the support element
70A, each of the photosensitive elements 20A, the sub-
strate 30A and the back surface molded portion 41A are
integrally bonded.

[0409] Preferably, the support element 70 is protruded
from the substrate front surface 311A of the substrate
31A. In this way, in the molding process, the second up-
per pressing portion 30121A of the upper die 301A can
directly press against the support element 70A to prevent
the second upper pressing portion 30121A of the upper
die 301A from directly contacting with the substrate front
surface 311A of the substrate 31A.

[0410] More preferably, the support element 70A has
elasticity. For example, the support element 70A may be
formed by curing a medium such as glue or resin. In this
way, on the one hand, the support element 70A can ab-
sorb an impact force generated when the molding die
300A is clamped, and on the other hand, the support
element 70A can prevent a gap from forming between
the second upper pressing portion 30121A of the upper
die 301A and the support element 70A by way of defor-
mation, so that when the fluid medium 400A is added to
the first molding space 1303a, the fluid medium 400A
can be prevented from flowing from the first molding
space 1303a into the substrate channels 310A of the
substrate 31A, to avoid the photosensitive area 22A of
each of the photosensitive elements 20A from being con-
taminated, and the occurrence of undesirable phenom-
ena such as "flash" can be prevented.

[0411] Fig. 82B shows a schematic view of another
modified implementation of the array camera module
100A. The substrate 31A has at least one accommodat-
ing space 316A, wherein each of the accommodating
spaces 316A is communicated to each of the channel
substrates 310A, respectively, and each of the accom-
modating spaces 316A extends from the substrate back
surface 312A towards the substrate front surface 311A
of the substrate 31A, respectively; and wherein the pho-
tosensitive elements 20A attached to the substrate back
surface 312A of the substrate 31A can be accommodated
inthe accommodating space 316A. In this way, the height
size of the array camera module 100A can be further
reduced.

[0412] Fig. 83 shows another modified implementation
of the array camera module 100A. The array camera
module 100A further includes at least one frame-shaped
bracket 80A, wherein in this specific example of the array
camera module 100A shown in Fig. 83, a case where the
array camera module 100A includes one bracket 80A is
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taken as an example to set forth the features of the array
camera module 100A of the presentinvention, butit does
not constitute an limitation of the scope and content of
the array camera module 100A of the present invention.
[0413] Specifically, each of the filter elements 50A is
attached to the bracket 80A, and the bracket 80A is at-
tached to the inner side surface 422A of the molded base
42A, so that each of the filter elements 50A is held be-
tween each of the optical lenses 10A and each of the
photosensitive elements 20A, respectively. Preferably,
the bracket 80A is held in the attaching groove 424 A of
the molded base 42A.

[0414] The bracket 80A holds each of the filter ele-
ments 50A between each of the optical lenses 10A and
each of the photosensitive elements 20A, respectively,
in such a manner that the area of the filter element 50A
can be reduced, to facilitate reducing the manufacturing
cost of the array camera module 100A.

[0415] Optionally, the number of brackets 80A is the
same as that of the filter elements 50A, so that each of
the filter elements 50A is individually attached to one of
the brackets 80A. Each of the brackets 80A is attached
at different positions of the inner side surface 422A of
the molded base 42A, respectively, so that each of the
filter elements 50A is held between each of the optical
lenses 10A and each of the photosensitive elements 20A,
respectively.

[0416] Fig. 84 shows another modified implementation
of the array camera module 100A. Each of the filter ele-
ments 50A may be directly attached to each of the optical
lenses 10A, so that each of the filter elements 50A is held
between each of the optical lenses 10A and each of the
photosensitive elements 20A, respectively.

[0417] Fig. 85 shows another modified implementation
of the array camera module 100A. Each of the filter ele-
ments 50A is directly attached to the substrate front sur-
face 311A of the substrate 31A, so that a sealed space
8000A is formed among the substrate 31A, each of the
photosensitive elements 20A, and each of the filter ele-
ments 50A at a position corresponding to each of the
substrate channels 310A of the substrate 31A, wherein
the photosensitive area 22A and a part of the non-pho-
tosensitive areas 23A of each of the photosensitive ele-
ments 20 is held in each of the sealed spaces 8000A. By
this way, in a subsequent molding process, by way of
preventing the fluid medium 400A from entering each of
the sealed spaces 8000A, the photosensitive area 22A
of each of the photosensitive elements 20 is prevented
from being contaminated, thereby improving the product
yield of the array camera module 100A.

[0418] Preferably, the molded base 42A embeds the
outer edge of each of the filter elements 50A, so that the
molded base 42A, each of the filter elements 50A, the
substrate 31A, each of the photosensitive elements 20A
and the back surface molded portion 41A are integrally
bonded.

[0419] Further, the array camera module 100A further
includes at least one frame-shaped buffer portion 1A,
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wherein the buffer portion 1A is disposed between each
of the filter elements 50A and the substrate front surface
311A of the substrate 31A, and the buffer portion 1A is
used for attaching each of the filter elements 50A to the
substrate front surface 311A of the substrate 31A, and
for isolating each of the filter elements 50A from the sub-
strate front surface 311A of the substrate 31A. Prefera-
bly, the buffer portion 1A has elasticity.

[0420] It is worth mentioning that the way of forming
the buffer portion 1A is not limited in the array camera
module 100A of the present invention. For example, it is
possible that a substance such as but not limited to resin
or glue is first applied on the substrate front surface 311A
of the substrate 31A, and then each of the filter elements
50A is overlappedly disposed on the substrate front sur-
face 311A of the substrate 31A, so that the resin or glue
applied on the substrate front surface 311A of the sub-
strate 31A may form the buffer portion 1A held between
each of the filter elements 50A and the substrate front
surface 311A of the substrate 31A. It will be understood
by those skilled in the art that, it is also possible that the
buffer portion 1A is first formed on each of the filter ele-
ments 50A, and then each of the filter elements 50A is
attached to the substrate front surface 311A of the sub-
strate 31A, so that the buffer portion 1A is held between
each of the filter elements 50A and the substrate front
surface 311A of the substrate 31A.

[0421] Fig. 86 shows another modified implementation
of the array camera module 100A. The buffer portion 1A
may also overlappedly cover at least one part of the area
of the substrate front surface 311A of the substrate 31,
so that after the molded base 42A is formed, the buffer
portion 1A can be held between the molded base 42A
and the substrate front surface 311A of the substrate
31A. For example, in one embodiment of the array cam-
era module 100A of the present invention, it is possible
that the substance such as resin or glue is applied to at
least one part of the area of the substrate front surface
311A of the substrate 31A, to form the buffer portion 1A
overlapped on the at least one part of the area of the
substrate front surface 311A of the substrate 31A, and
then each of the filter elements 50A is attached, so that
a part of the buffer portion 1A is held between each of
the filter elements 50A and the substrate front surface
311A of the substrate 31A, wherein the buffer portion 1A
prevents a gap from forming between each of the filter
elements 50A and the substrate front surface 311A of
the substrate 31A, so that each of the sealed spaces
8000A is formed among the substrate 31A, each of the
photosensitive elements 20A and each of the filter ele-
ments 50A. The buffer portion 1A overlappedly formed
on the substrate front surface 311A of the substrate 31A
can protect the substrate front surface 311A of the sub-
strate 31A in the molding process, and in a subsequent
baking process, the buffer portion 1A can also compen-
sate for a difference of a deformation magnitude of the
molded base 42A and a deformation magnitude of the
substrate 31A by way of deformation, to improve the
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product yield of the array camera module 100A and en-
sure the reliability of the array camera module 100A.
[0422] Fig. 87 shows another modified implementation
of the array camera module 100A. The support element
70A may also be formed in the outer edge of each of the
filter elements 50A, so that after the molding process is
completed, the molded base 42A embeds at least one
part of the support element 70A.

[0423] Fig. 88 shows another modified implementation
of the array camera module 100A. The array camera
module 100A further includes a transparent protective
element 9000A, and before the molding process, the pro-
tective element 9000A is overlappedly disposed on the
substrate front surface 311A of the substrate 31A, to
avoid the substrate front surface 311A of the substrate
31A from being exposed. For example, after the sub-
strate 31Ais provided or made, the transparent protective
element9000A is overlappedly disposed on the substrate
front surface 311A of the substrate 31A. For example,
the protective element 9000A may be but not limited to
a transparent film.

[0424] When each of the photosensitive elements 20A
is attached to the substrate back surface 312A of the
substrate 31A, respectively, each of the sealed space
8000A is formed among the substrate 31A, each of the
photosensitive elements 20A and the protective element
9000A at the position of the substrate 31A corresponding
to each of the substrate channels 310A, and the photo-
sensitive area 22A and a part of the non-photosensitive
area 23A of each of the photosensitive elements 20A are
located in each of the sealed spaces 8000A, to avoid the
photosensitive area 22A of each of the photosensitive
elements 20A from being contaminated in the subse-
quent molding process.

[0425] Further, the protective element 9000A may also
protect the substrate front surface 311A of the substrate
31A from being scratched, thereby ensuring the good
electrical properties of the substrate 31A, to facilitate im-
proving the product yield of the array camera module
100A.

[0426] Fig. 89 shows another modified implementation
of the array camera module 100A. The number of the
substrates 31A of the circuit boards 30A may be multiple,
and for example, the number of the substrates 31A may
be the same as that of the photosensitive elements 20A.
For example, in this specific example of the array camera
module 100A shown in Fig. 89, the number of the sub-
strates 31A may be implemented but not limited to two,
wherein each of the substrates 31A has one of the sub-
strate channels 310A, respectively, a part of the non-
photosensitive area 23A of each of the photosensitive
elements 20A is attached to the substrate back surface
312A of each of the substrates 31A, respectively, and
the photosensitive area 22A and another part of the non-
photosensitive areas 23A of each of the photosensitive
elements 20A correspond to the substrate channel 310A
of each of the substrates 31A, respectively.

[0427] Inone specific example, the back surface mold-
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ed portion 41A may be simultaneously integrally bonded
to the substrate back surface 312A of each of the sub-
strates 31A. In another specific example, the molded
base 42A may be simultaneously integrally bonded to
the substrate front surface 311A of each of the substrates
31A. In this specific example of the array camera module
100A shown in Fig. 89, the back surface molded portion
41A is simultaneously integrally bonded to the substrate
back surface 312A of each of the substrates 31A and the
molded base 42A is simultaneously integrally bonded to
the substrate front surface 311A of each of the substrates
31A.

[0428] Fig. 90 shows another modified implementation
of the array camera module 100A. The molded base 42A
further embeds the module connecting side 331A of at
least one of the connecting plates 33A. For example, In
this specific example of the array camera module 100A
shown in Fig. 90, the molded base 42A embeds the mod-
ule connecting side 331A of each of the connecting plates
33A, to prevent each of the connecting plates 33A from
falling off from the substrate front surface 311A of the
substrate 31A, thereby ensuring the reliability and stabil-
ity of the connecting position of each of the connecting
plates 33A and the substrate 31A. That is to say, the
molded base 42A can extend from the substrate 31A to
each of the connecting plates 33A, to embed the module
connecting side 331A of each of the connecting plates
33A.

[0429] Fig. 91 shows another modified implementation
of the array camera module 100A. The module connect-
ing side 331A of each of the connecting plates 33A may
also be attached to the substrate back surface 312A of
the substrate 31A. For example, the module connecting
side 331A of each of the connecting plates 33A may be
attached to the substrate back surface 312A of the sub-
strate 31A via the connecting plate 33A.

[0430] Fig. 92 shows another modified implementation
of the array camera module 100A. The back surface
molded portion 41A further embeds the module connect-
ing side 331A of at least one of the connecting plates
33A. For example, In this specific example of the array
camera module 100A shown in Fig. 92, the back surface
molded portion 41A embeds the module connecting side
331A of each of the connecting plates 33A, to prevent
each of the connecting plates 33A from falling off from
the substrate back surface 312A of the substrate 31A,
thereby ensuring the reliability of the connecting position
of each of the connecting plates 33A and the substrate
31A. That s to say, the back surface molded portion 41A
can extend from the substrate 31A to each of the con-
necting plates 33A, to embed the module connecting side
331A of each of the connecting plates 33A.

[0431] Fig. 93 shows another modified implementation
of the array camera module 100A. The module connect-
ing side 331A of at least one of the connecting plates
33A is attached to the substrate front surface 311A of
the substrate 31A, and, the module connecting sides
331A of the other connecting plates 33A are attached to
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the substrate back surface 312A of the substrate 31A.
[0432] Fig. 94 shows another modified implementation
of the array camera module 100A. The molded base 42A
extends from the substrate front surface 311A of the sub-
strate 31A to the connecting plate 33A, to embed the
module connecting side 331A of the connecting plate 33A
attached to the substrate front surface 311A of the sub-
strate 31A, and the back surface molded portion 41A
extends from the substrate back surface 312A of the sub-
strate 31A to the connecting plate 33A, to embed the
module connecting side 331A of the connecting plate 33A
attached to the substrate back surface 312A of the sub-
strate 31A.

[0433] Fig. 95 shows another modified implementation
of the array camera module 100A. The back surface
molded portion 41A extends from the substrate back sur-
face 312A of the substrate 31A to the edge of the chip
back surface 25A of each of the photosensitive elements
20A, so that the back surface molded portion 41A only
embed the edge of the chip back surface 25A of each of
the photosensitive elements 20A, so that the middle por-
tion of the chip back surface 25A of each of the photo-
sensitive elements 20A is exposed, and the back surface
molded portion 41A forms an assembling space 410A at
a position corresponding to the middle portion of the chip
back surface 25A of each of the photosensitive elements
20A. By this way, on the one hand, it is advantageous to
quickly dissipate heat for each of the photosensitive el-
ements 20A, and on the other hand, when the array cam-
era module 100A is assembled to the device body 200A,
the assembling space 410A can also accommodate other
assembled components of the device body 200A, to fa-
cilitate the lightweight and thinning of the electronic de-
vice.

[0434] Itwill be understood that the back surface mold-
ed portion 41A may form at least one of the assembling
spaces 410A at other positions. For example, the assem-
bling space 410A may also be formed in the middle por-
tion or edge of the back surface molded portion 41A.
Preferably, the number, position, shape and size of the
assembling spaces 410 are not limited in the array cam-
era module 100A of the present invention, and they may
be selected as needed.

[0435] Fig. 96 shows another modified implementation
of the array camera module 100A. The array camera
module 100A further includes at least one protective el-
ement 7000A, wherein each of the protective elements
7000A may be overlappedly disposed on the chip back
surface 25A of each of the photosensitive elements 20As;
wherein each of the protective elements 7000A has an
exposed area 7100A and an embedded area 7200A sur-
rounding around the exposed area 7100A; and wherein
the back surface molded portion 41 embeds at least one
part of the area of the substrate back surface 312A of
the substrate 31A and the embedded area 7200A of each
of the protective elements 7000A, so that the back sur-
face molded portion 41A, the circuit board 30A, each of
the photosensitive elements 20A, each of the protective
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elements 7000A and the molded base 42A are integrally
bonded. That is, the back surface molded portion 41A
may be frame-shaped to form the assembling space
410A in the back surface molded portion 41A, wherein
the exposed area 7100A of each of the protective ele-
ments 7000A corresponds to each of the assembling
spaces 410A of the back surface molded portion 41A.
[0436] In one example of the array camera module
100A of the present invention, the protective element
7000A may be but not limited to a layer of ink or a layer
of a protective film for protecting the chip back surface
25A of each of the photosensitive elements 20A. In an-
other example of the array camera module 100 of the
present invention, the protective element 7000A may be
implemented as a heatdissipating element. Forexample,
the protective element 7000A may be implemented as,
but not limited to, an aluminum sheet, a copper sheet or
the like, and it is overlappedly disposed on the chip back
surface 25A of each of the photosensitive elements 20.
In this way, the heat generated by each of the photosen-
sitive elements 20A can be quickly transferred to each
of the protective element 7000A and is heat dissipated
by each of the protective elements 7000A, to ensure the
reliability of the array camera module 100A when used
for a long time.

[0437] Fig. 97 shows another modified implementation
of the array camera module 100A. The array camera
module 100A further includes at least one lens barrel
90A, each of the optical lenses 10A is assembled to each
of the lens barrels 90A, respectively, and each of the lens
barrels 90A is attached to the top surface of the molded
base 42A, respectively, so that each of the optical lenses
10Ais held in the photosensitive path of each of the pho-
tosensitive elements 20A, respectively. Fig. 98 shows
another modified implementation of the array camera
module 100A. Each of the lens barrels 90A may also be
integrally extended to the top surface of the molded base
42A, that is, each of the lens barrels 90A and the molded
base 42A may be integrally formed by a molding process.
In this example of the array camera module 100A shown
in Fig. 99, it is also possible that at least one of the lens
barrels 90A is attached to the top surface of the molded
base 42A, and the other lens barrels 90A integrally ex-
tends to the top surface of the molded base 42A. It will
be understood that the array camera module 100A may
be implemented as a fixed focus array camera module
in some embodiments.

[0438] Fig. 100 shows another modified implementa-
tion of the array camera module 100A. The array camera
module 100A includes at least one of the drivers 60A and
at least one of the lens barrels 90A, wherein the driver
60A and the lens barrel 90A are each attached to the top
surface of the molded base 42A, so that each of the op-
tical lenses 10A is held in the photosensitive path of each
of the photosensitive elements 20A by means of the driv-
er 60A and the lens barrel 90A, respectively. In another
modified implementation of the array camera module
100A shown in Fig. 101, the lens barrel 90A may be im-
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plemented as being integrally extended to the top surface
of the molded base 42A.

[0439] Fig. 102 shows another modified implementa-
tion of the array camera module 100. Each of the optical
lenses 10A may also be directly attached to the top sur-
face of the molded base 42A, so that each of the optical
lenses 10A is held in the photosensitive path of each of
the photosensitive elements 20A, respectively. In anoth-
er modified implementation of the array camera module
100 shown in Fig. 103, each of the lens barrels 90A may
also be attached to the top surface 90A of the molded
base 42A, so that each of the lens barrels 90A surrounds
the outside of each of the optical lenses 10A, respective-
ly, and thereby each of the lens barrels 90A protects each
of the optical lenses 10A by way of avoiding each of the
optical lenses 10A from being exposed. Nevertheless, it
will be understood by those skilled in the art that each of
the lens barrels 90A may also integrally extend to the top
surface of the molded base 42A, respectively, or at least
one of the lens barrels 90A is attached to the top surface
of the molded base 42A, and the other lens barrel 90A
integrally extends to the top surface of the molded base
42A.

[0440] Fig. 104 shows another modified implementa-
tion of the array camera module 100A. The array camera
module 100A furtherincludes atleast one bearing 4000A,
wherein the bearing 4000A has at least one light passing
hole 4100A; wherein the bearing 4000A is attached to
the substrate front surface 311A of the substrate 31A, so
that the bearing 4000A surrounds around the photosen-
sitive area 22A of the photosensitive element 20A, and
the photosensitive area 22A and a part of the non-pho-
tosensitive area 23A of the photosensitive element 20A
correspond to the light passing hole 4100A of the bearing
4000A; and wherein the bearing 4000A is used to cause
the optical lens 10A to be held in the photosensitive path
of the photosensitive element 20A, to form a light pas-
sage of the optical lens 10A and the photosensitive ele-
ment 20A by means of the light passing hole 4100A of
the bearing 4000A.

[0441] Specifically, in this specific example of the array
camera module 100A shown in Fig. 104, the substrate
front surface 311A of the substrate 31Ais integrally bond-
ed to the molded base 42A and is attached with one bear-
ing 4000A, wherein the molded base 42A surrounds
around the photosensitive area 22A of one photosensi-
tive element 20A, and the photosensitive area 22A and
a part of the non-photosensitive area 23A of the one pho-
tosensitive element 20A correspond to the light window
420A of the molded base 42A; and wherein the bearing
4000A surrounds around the photosensitive area 22A of
another photosensitive element 20A, and the photosen-
sitive area 22A and a part of the non-photosensitive area
23A of the another photosensitive element 20A corre-
spond to the light passing hole 4100A of the bearing
4000A.

[0442] In this specific example of the array the camera
module 100A shown in Fig. 105, the substrate front sur-
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face 311A of the substrate 31A may also not be bonded
with the molded base 42A. Specifically, after the back
surface molded portion 41A is integrally bonded to at
least one part of the area of the substrate back surface
312A of the substrate 31A by a molding process, the
bearing 4000A is then attached to the substrate front sur-
face 311A of the substrate 31A, wherein the bearing
4000A surrounds around the photosensitive area 22A of
each ofthe photosensitive elements 20A, so that the pho-
tosensitive area 22A and a part of the non-photosensitive
area 23A of each of the photosensitive elements 20A
correspond to the light passing hole 4100A of the bearing
4000A; and wherein the bearing 4000A is used to cause
each of the optical lenses 10A to be held in the photo-
sensitive path of each of the photosensitive elements
20A, respectively.

[0443] For example, in this specific example of the ar-
ray camera module 100A shown in Fig. 105, each of the
drivers 60A assembled with the optical lens 10A is at-
tached to the top surface of the bearing 4000A, respec-
tively, so that each of the optical lenses 10A is held in
the photosensitive path of each of the photosensitive el-
ements 20A by means of the bearing 4000A and each
of the drivers 60A, respectively.

[0444] In this specific example of the array camera
module 100A shown in Fig. 106, each of the optical lens-
es 10A may also be assembled to each of the lens barrels
90A, and each of the lens barrels 90A is attached to the
top surface of the bearing 4000A, respectively, so that
each of the optical lenses 10A is respectively held in the
photosensitive path of each of the photosensitive ele-
ments 20A by means of the bearing 4000A and each of
the lens barrels 90A. In this specific example of the array
camera module 100A shown in Fig. 107, each of the lens
barrels 90A may also integrally extend to the top surface
of the bearing 4000A. Nevertheless, it will be understood
by those skilled in the art that, it is also possible that at
least one of the lens barrels 90A integrally extends to the
top surface of the bearing 4000A, the other lens barrels
90A are attached to the top surface of the bearing 4000A,
or each of the optical lenses 10A is directly attached to
the top surface of the bearing 4000A.

[0445] Inanother modified implementation of the array
camera module 100A shown in Fig. 108, the array cam-
eramodule100A may be composed of at least two single-
lens camera modules 3A, or may be composed of at least
one single-lens camera module 3A and atleast one array
camera module 100A. Specifically, the array camera
module 100A further includes at least one assembling
housing4A, wherein each of the single-lens camera mod-
ules 3A is assembled to the assembling housings 4A, so
that each of the single-lens camera modules 3A is bond-
ed into one body by means of the assembling housing
4A to form the array camera module 100A. Preferably, a
substance such as glue may also be filled between ad-
jacent single-lens camera modules 3A and between the
single-lens camera module 3A and the assembling hous-
ing 4A, to ensure the concentricity of each of the single-
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lens camera modules 3A. It will be understood by those
skilled in the art that the above embodiments are only
exemplary, wherein features of different embodiments
may be combined with each other to obtain implementa-
tions that are easily conceivable according to the disclo-
sure of the present invention but not explicitly indicated
in the accompanying drawings.

[0446] It should be understood by those skilled in the
art that the embodiments of the present invention de-
scribed in the above description and illustrated in the ac-
companying drawings are only exemplary and not limiting
to the present invention. The objects of the present in-
vention have been achieved completely and efficiently.
The function and structural principles of the present in-
vention have been presented and described in the em-
bodiments, and the implementations of the present in-
vention may be varied or modified without departing from
the principles.

[0447] Further embodiments of the present invention
are provided in the following. It should be noted that the
numbering used in the following section does not neces-
sarily need to comply with the numbering used in the
previous sections.

[0448] Embodiment 1. A camera module, character-
ized in that it comprises:

at least one optical lens;

at least one molded unit, wherein the molded unit
comprises atleast one back surface molded portion;

at least one photosensitive element, wherein the
photosensitive element has a photosensitive area
and a non-photosensitive area surrounding around
the photosensitive area; and

a circuit board, wherein the circuit board comprises
at least one substrate and at least one electronic
component, the substrate has a substrate front sur-
face, a substrate back surface and at least one sub-
strate channel, the substrate front surface and the
substrate back surface correspond to each other,
and the substrate channel extends from the sub-
strate front surface to the substrate back surface;
wherein the electronic component is conductively
connected to the substrate; wherein a part of the
non-photosensitive area of the photosensitive ele-
ment is attached to the substrate back surface of the
substrate, and the photosensitive elementis conduc-
tively connected with the substrate, the photosensi-
tive area and another part of the non-photosensitive
area of the photosensitive element correspond to the
substrate channel of the substrate, and the optical
lens is held in the photosensitive path of the photo-
sensitive element; and wherein the back surface
molded portion is integrally bonded to at least one
part of the area of the substrate back surface of the
substrate.
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[0449] Embodiment 2. The camera module according
to Embodiment 1, further comprising a filler, wherein the
filler is held between the substrate back surface of the
substrate and the non-photosensitive area of the photo-
sensitive element, to fill the gap formed between the sub-
strate back surface of the substrate and the non-photo-
sensitive area of the photosensitive element.

[0450] Embodiment 3. The camera module according
to Embodiment 1, wherein the photosensitive element
has a chip back surface, and the back surface molded
portion further embeds at least one part of the area of
the chip back surface of the photosensitive element.
[0451] Embodiment 4. The camera module according
to Embodiment 1, wherein at least one of the electronic
components is conductively connected to the substrate
on the substrate back surface of the substrate, and the
electronic component conductively connected to the sub-
strate on the substrate back surface of the substrate pro-
trudes from the substrate back surface of the substrate.
[0452] Embodiment 5. The camera module according
to Embodiment 4, wherein the back surface molded por-
tion embeds at least one part of at least one of the elec-
tronic components protruded from the substrate back
surface of the substrate.

[0453] Embodiment 6. The camera module according
to any one of Embodiments 1 to 5, wherein the molded
unit further comprises at least one molded base, and the
molded base has at least one light window; and wherein
the molded base is integrally bonded to at least one part
of the area of the substrate front surface of the substrate,
so thatthe molded base surrounds around the photosen-
sitive area of the photosensitive element, and the photo-
sensitive area and a part of the non-photosensitive area
of the photosensitive element correspond to the light win-
dow of the molded base.

[0454] Embodiment 7. The camera module according
to Embodiment 6, wherein the molded base further em-
beds a part of the non-photosensitive area of the photo-
sensitive element.

[0455] Embodiment 8. The camera module according
to Embodiment 7, further comprising at least one frame-
shaped support element, wherein the support element is
disposed in the non-photosensitive area of the photosen-
sitive element.

[0456] Embodiment 9. The camera module according
to Embodiment 7, further comprising at least one frame-
shaped support element, wherein the support element is
formed in the non-photosensitive area of the photosen-
sitive element, and the molded base embeds at leastone
part of the support element.

[0457] Embodiment10. The camera module according
to Embodiment 6, further comprising a filter element and
a frame-shaped bracket, wherein the filter element is at-
tached to the bracket, and the bracket is attached to the
top surface of the molded base, so that the filter element
is held between the optical lens and the photosensitive
element.

[0458] Embodiment11.The cameramodule according
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to Embodiment 6, further comprising a filter element,
wherein the filter element is overlappedly disposed on
the substrate front surface of the substrate, to form a
sealed space at a position corresponding to the substrate
channel of the substrate among the filter element, the
substrate, and the photosensitive element, and wherein
the photosensitive area and a part of the non-photosen-
sitive area of the photosensitive element are located in
the sealed space.

[0459] Embodiment12. The camera module according
to Embodiment 11, wherein the molded base embeds
the outer edge of the filter element.

[0460] Embodiment13. The camera module according
to Embodiment 12, further comprising at least one frame-
shaped support element, wherein the support element is
disposed at the outer edge of the filter element.

[0461] Embodiment14. The camera module according
to Embodiment 12, further comprising at least one frame-
shaped support element, wherein the support element is
formed in the outer edge of the filter element, and the
molded base embeds at least one part of the support
element.

[0462] Embodiment15. The camera module according
to Embodiment 12, further comprising at least one frame-
shaped buffer portion, wherein at least one part of the
buffer portion is held between the filter element and the
substrate front surface of the substrate.

[0463] Embodiment16. The camera module according
to Embodiment 15, wherein a part of the buffer portion
is held between the molded base and the substrate front
surface of the substrate.

[0464] Embodiment17.The camera module according
to Embodiment 6, further comprising a transparent pro-
tective element, wherein the protective element is over-
lappedly disposed on the substrate front surface of the
substrate to form a sealed space at a position corre-
sponding to the substrate channel of the substrate among
the protective element, the substrate, and the photosen-
sitive element, and wherein the photosensitive area and
a part of the non-photosensitive area of the photosensi-
tive element are located in the sealed space.

[0465] Embodiment18. The camera module according
to Embodiment 6, wherein at least one of the electronic
components is conductively connected to the substrate
on the substrate front surface of the substrate, and the
electronic component conductively connected to the sub-
strate on the substrate front surface of the substrate pro-
trudes from the substrate front surface of the substrate.
[0466] Embodiment19. The camera module according
to Embodiment 18, wherein the molded base embeds at
leastone part of atleast one of the electronic components
protruded from the substrate front surface of the sub-
strate.

[0467] Embodiment20. The camera module according
to any one of Embodiments 1 to 5, further comprising at
leastone bearing, wherein the bearing has a light passing
hole, and wherein the bearing is attached to the substrate
front surface of the substrate, so that the bearing sur-
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rounds around the photosensitive area of the photosen-
sitive element, and the photosensitive area and a part of
the non-photosensitive area of the photosensitive ele-
ment correspond to the light passing hole of the bearing.
[0468] Embodiment21. The cameramodule according
to Embodiment 20, further comprising at least one driver,
wherein the optical lens is drivably disposed on the driver,
and the driver is attached to the top surface of the bearing.
[0469] Embodiment22. The camera module according
to Embodiment 20, further comprising at least one lens
barrel, wherein the optical lens is assembled to the lens
barrel, and the lens barrel is attached to the top surface
of the bearing.

[0470] Embodiment23. The camera module according
to Embodiment 20, further comprising at least one lens
barrel, wherein the optical lens is assembled to the lens
barrel, and the lens barrel integrally extends to the bear-
ing.

[0471] Embodiment24. The camera module according
to Embodiment 20, further comprising a lens barrel,
wherein the lens barrel and the optical lens are each at-
tached to the top surface of the bearing, and the lens
barrel surrounds around the optical lens.

[0472] Embodiment25. The camera module according
to Embodiment 20, further comprising at least one lens
barrel, wherein the lens barrel integrally extends to the
bearing, the optical lens is attached to the top surface of
the bearing, and the lens barrel surrounds around the
optical lens.

[0473] Embodiment26. The camera module according
to Embodiment 20, wherein the optical lens is attached
around the bearing.

[0474] Embodiment27. The camera module according
to any one of Embodiments 6 to 19, further comprising
at least one driver, wherein the optical lens is drivably
disposed on the driver, and the driver is attached to the
top surface of the molded base.

[0475] Embodiment28. The camera module according
to any one of Embodiments 6 to 19, further comprising
at least one lens barrel, wherein the optical lens is as-
sembled to the lens barrel, and the lens barrel is attached
to the top surface of the molded base.

[0476] Embodiment29. The camera module according
to any one of Embodiments 6 to 19, further comprising
at least one lens barrel, wherein the optical lens is as-
sembled to the lens barrel, and the lens barrel integrally
extends to the molded base.

[0477] Embodiment30. The camera module according
to any one of Embodiments 6 to 19, further comprising
alens barrel, wherein the lens barrel and the optical lens
are each attached to the top surface of the molded base,
and the lens barrel surrounds around the optical lens.
[0478] Embodiment31. The cameramodule according
to any one of Embodiments 6 to 19, further comprising
at least one lens barrel, wherein the lens barrel integrally
extends to the molded base, the optical lens is attached
to the top surface of the molded base, and the lens barrel
surrounds around the optical lens.
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[0479] Embodiment32. The camera module according
to any one of Embodiments 6 to 19, wherein the optical
lens is attached around the molded base.

[0480] Embodiment33. The camera module according
to any one of Embodiments 1 to 32, wherein the back
surface molded portion has a shape selected from a

group consisting of combinations of one or more of " I
shaped, "II"-shaped, "I'"-shaped, "I"-shaped, "II"-
shaped, "llI"-shaped, "X"-shaped, "L"-shaped, "C"-

shaped, " El "-shaped, "# "-shaped, " HEI "-shaped,
grid-like, square, rectangular, trapezoidal, circular and
elliptical shapes.

[0481] Embodiment34. The camera module according
to any one of Embodiments 1 to 32, wherein the circuit
board comprises a connecting plate, and wherein the
connecting plate has a module connecting side, and the
module connecting side is attached to the substrate back
surface of the substrate.

[0482] Embodiment35. The camera module according
to any one of Embodiments 1 to 32, wherein the circuit
board comprises a connecting plate, and wherein the
connecting plate has a module connecting side, and the
module connecting side of the connecting plate is at-
tached to the substrate front surface of the substrate.
[0483] Embodiment36. The camera module according
to any one of Embodiments 1 to 32, wherein the circuit
board comprises a connecting plate, and wherein the
connecting plate has a module connecting side, and the
module connecting side of the connecting plate integrally
extends to the substrate.

[0484] Embodiment37.The camera module according
to any one of Embodiments 1 to 36, wherein the optical
lens has a combination of one or more of a circular shape,
an elliptical shape, and a square shape in the top view.
[0485] Embodiment38. The camera module according
to any one of Embodiments 1 to 36, wherein the optical
lens has a planar surface side and an arc surface side,
and wherein both side portions of the planar surface side
are connected with both side portions of the arc surface
side, respectively.

[0486] Embodiment39. The camera module according
to any one of Embodiments 1 to 36, wherein the optical
lens has two planar surface sides and one arc surface
side, and wherein a side portion of any one of the planar
surface sides is connected with a side portion of the arc
surface side, and the other side portion is connected with
a side portion of the other one of the planar surface sides.
[0487] Embodiment40. The camera module according
to any one of Embodiments 1 to 36, wherein the optical
lens has two planar surface sides and two arc surface
sides; wherein the two planar surface sides are symmet-
rical to each other, the two arc surface sides are sym-
metrical to each other; and wherein side portions of any
one of the planar surface sides are connected with side
portions of the two arc surface sides, respectively.
[0488] Embodiment41.The camera module according
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to any one of Embodiments 1 to 36, wherein the optical
lens has four planar surface sides and four arc surface
sides; and wherein every two planar surface sides are
symmetrical to each other, every two arc surface sides
are symmetrical to each other, and side portions of any
one of the planar surface sides are connected with side
portions of two arc surface sides, respectively.

[0489] Embodiment 42. An electronic device, charac-
terized in that it comprises:

a device body; and

at least one camera module according to any one of
Embodiments 1 to 41, wherein the camera module
is disposed in the device body.

[0490] Embodiment43. A molded circuitboard assem-
bly, characterized in that it comprises:

at least one molded unit, wherein the molded unit
comprises a back surface molded portion;

at least one photosensitive element, wherein the
photosensitive element has a photosensitive area
and a non-photosensitive area surrounding around
the photosensitive area; and

a circuit board, wherein the circuit board comprises
at least one substrate and at least one electronic
component, the substrate has a substrate front sur-
face, a substrate back surface and at least one sub-
strate channel, the substrate front surface and the
substrate back surface correspond to each other,
and the substrate channel extends from the sub-
strate front surface to the substrate back surface;
wherein the electronic component is conductively
connected to the substrate; wherein a part of the
non-photosensitive area of the photosensitive ele-
ment is attached to the substrate back surface of the
substrate, and the photosensitive elementis conduc-
tively connected with the substrate, and the photo-
sensitive area and another part of the non-photosen-
sitive area of the photosensitive element correspond
to the substrate channel of the substrate; and where-
in the back surface molded portion is integrally bond-
ed to at least one part of the area of the substrate
back surface of the substrate.

[0491] Embodiment 44. The molded circuit board as-
sembly according to Embodiment 43, further comprising
a filler, wherein the filler is held between the substrate
back surface of the substrate and the non-photosensitive
area of the photosensitive element, to fill the gap formed
between the substrate back surface of the substrate and
the non-photosensitive area of the photosensitive ele-
ment.

[0492] Embodiment 45. The molded circuit board as-
sembly according to Embodiment 43, wherein the pho-
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tosensitive element has a chip back surface, and the back
surface molded portion further embeds at least one part
of the area of the chip back surface of the photosensitive
element.

[0493] Embodiment 46. The molded circuit board as-
sembly according to Embodiment 43, wherein at least
one of the electronic components is conductively con-
nected to the substrate on the substrate back surface of
the substrate, and the electronic component conductively
connected to the substrate on the substrate back surface
of the substrate protrudes from the substrate back sur-
face of the substrate.

[0494] Embodiment 47. The molded circuit board as-
sembly according to Embodiment 45, wherein the back
surface molded portion embeds at least one part of at
least one of the electronic components protruded from
the substrate back surface of the substrate.

[0495] Embodiment 48. The molded circuit board as-
sembly according to any one of Embodiments 43 to 47,
wherein the molded unit further comprises at least one
molded base, and the molded base has at least one light
window; and wherein the molded base is integrally bond-
ed to at least one part of the area of the substrate front
surface of the substrate, so that the molded base sur-
rounds around the photosensitive area of the photosen-
sitive element, and the photosensitive area and a part of
the non-photosensitive area of the photosensitive ele-
ment correspond to the light window of the molded base.
[0496] Embodiment 49. The molded circuit board as-
sembly according to Embodiment 48, further comprising
at least one frame-shaped support element, wherein the
support element is disposed in the non-photosensitive
area of the photosensitive element.

[0497] Embodiment 50. The molded circuit board as-
sembly according to Embodiment 48, further comprising
at least one frame-shaped support element, wherein the
supportelementis formed in the non-photosensitive area
of the photosensitive element, and the molded base em-
beds at least one part of the support element.

[0498] Embodiment 51. The molded circuit board as-
sembly according to Embodiment 48, further comprising
afilter element, wherein the filter element is overlappedly
disposed on the substrate front surface of the substrate,
to form a sealed space at a position corresponding to the
substrate channel of the substrate among the filter ele-
ment, the substrate, and the photosensitive element, and
wherein the photosensitive area and a part of the non-
photosensitive area of the photosensitive element are
located in the sealed space.

[0499] Embodiment 52. The molded circuit board as-
sembly according to Embodiment 51, wherein the mold-
ed base embeds the outer edge of the filter element.
[0500] Embodiment 53. The molded circuit board as-
sembly according to Embodiment 52, further comprising
at least one frame-shaped support element, wherein the
support element is disposed at the outer edge of the filter
element.

[0501] Embodiment 54. The molded circuit board as-
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sembly according to Embodiment 52, further comprising
at least one frame-shaped support element, wherein the
support element is formed at the outer edge of the filter
element, and the molded base embeds at least one part
of the support element.

[0502] Embodiment 55. The molded circuit board as-
sembly according to Embodiment 52, further comprising
atleast one frame-shaped buffer portion, wherein at least
one part of the buffer portion is held between the filter
element and the substrate front surface of the substrate.
[0503] Embodiment 56. The molded circuit board as-
sembly according to Embodiment 55, wherein a part of
the buffer portion is held between the molded base and
the substrate front surface of the substrate.

[0504] Embodiment 57. The molded circuit board as-
sembly according to Embodiment 45, further comprising
a transparent protective element, wherein the protective
element is overlappedly disposed on the substrate front
surface of the substrate, to form a sealed space at a
position corresponding to the substrate channel of the
substrate among the protective element, the substrate,
and the photosensitive element, and wherein the photo-
sensitive area and a part of the non-photosensitive area
of the photosensitive element are located in the sealed
space.

[0505] Embodiment 58. The molded circuit board as-
sembly according to Embodiment 57, wherein at least
one of the electronic components is conductively con-
nected to the substrate on the substrate front surface of
the substrate, and the electronic component conductively
connected to the substrate on the substrate front surface
of the substrate protrudes from the substrate front sur-
face of the substrate.

[0506] Embodiment 59. The molded circuit board as-
sembly according to Embodiment 58, wherein the mold-
ed base embeds at least one part of at least one of the
electronic components protruded from the substrate front
surface of the substrate.

[0507] Embodiment 60. The molded circuit board as-
sembly according to any one of Embodiments 43 to 59,
wherein the circuit board comprises a connecting plate,
wherein the connecting plate has a module connecting
side, and the module connecting side is attached to the
substrate back surface of the substrate.

[0508] Embodiment 61. The molded circuit board as-
sembly according to any one of Embodiments 43 to 59,
wherein the circuit board comprises a connecting plate,
wherein the connecting plate has a module connecting
side, and the module connecting side of the connecting
plate is attached to the substrate front surface of the sub-
strate.

[0509] Embodiment 62. The molded circuit board as-
sembly according to any one of Embodiments 43 to 59,
wherein the circuit board comprises a connecting plate,
wherein the connecting plate has a module connecting
side, and wherein the module connecting side of the con-
necting plate integrally extends to the substrate.

[0510] Embodiment 63. The molded circuit board as-
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sembly according to any one of Embodiments 43 to 59,
wherein the circuit board comprises a connecting plate,
the connecting plate has a module connecting side, the
module connecting side is attached to the substrate back
surface of the substrate, and the back surface molded
portion embeds the module connecting side of the con-
necting plate.

[0511] Embodiment 64. The molded circuit board as-
sembly according to any one of Embodiments 43 to 59,
wherein the circuit board comprises a connecting plate,
the connecting plate has a module connecting side, the
module connecting side is attached to the substrate front
surface of the substrate, and the molded base embeds
the module connecting side of the connecting plate.
[0512] Embodiment 65. The molded circuit board as-
sembly according to any one of Embodiments 43 to 64,
wherein the back surface molded portion has a shape
selected from a group consisting of combinations of one

or more of " ] "-shaped, "TI1"-shaped, "I""-shaped, "I"-
shaped, "llI"-shaped, "llI"-shaped, "X"-shaped, "L"-

shaped, "C"-shaped, " El "-shaped, "# "-shaped, " EEI "
shaped, grid-like, square, rectangular, trapezoidal, circu-
lar and elliptical shapes.

[0513] Embodiment 66. A manufacturing method for a
camera module, characterized in that the manufacturing
method comprises steps of:

(a) attaching a part of the non-photosensitive area
of at least one photosensitive element to the sub-
strate back surface of a substrate, and bringing the
photosensitive area of the photosensitive element
and another part of the non-photosensitive area sur-
rounding the photosensitive area to correspond to a
substrate channel of the substrate, wherein the pho-
tosensitive element and the substrate are conduc-
tively connected to each other;

(b) conductively connecting at least one electronic
component to the substrate;

(c) integrally bonding a back surface molded portion
to at least one part of the area of the substrate back
surface of the substrate by a molding process; and

(d) holding an optical lens in the photosensitive path
of the photosensitive element to obtain the camera
module.

[0514] Embodiment 67. The manufacturing method
according to Embodiment 66, wherein the step (b) is be-
fore the step (a), so that the electronic componentis con-
ductively connected to the substrate, and then a part of
the non-photosensitive area of the photosensitive ele-
ment is attached to the substrate back surface of the
substrate.

[0515] Embodiment 68. The manufacturing method
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according to Embodiment 66 or 67, wherein in the step
(b), all the electronic components are conductively con-
nected to the substrate on the substrate back surface of
the substrate.

[0516] Embodiment 69. The manufacturing method
according to Embodiment 66 or 67, wherein in the step
(b), all the electronic components are conductively con-
nected to the substrate on the substrate front surface of
the substrate.

[0517] Embodiment 70. The manufacturing method
according to Embodiment 66 or 67, wherein at least one
of the electronic components is conductively connected
to the substrate on the substrate back surface of the sub-
strate, and the other electronic components are conduc-
tively connected to the substrate on the substrate front
surface of the substrate.

[0518] Embodiment 71. The manufacturing method
according to Embodiment 66 or 67, wherein in the step
(a), the gap formed between the substrate back surface
of the substrate and the non-photosensitive area of the
photosensitive element is filled by a filler.

[0519] Embodiment 72. The manufacturing method
according to Embodiment 66 or 67, wherein after the step
(c), the manufacturing method further comprises steps
of: (e) integrally bonding a molded base to at least one
part of the area of the substrate front surface of the sub-
strate by a molding process, wherein the molded base
surrounds around the photosensitive area of the photo-
sensitive element, so that the photosensitive area and a
part of the non-photosensitive area of the photosensitive
element correspond to a light window of the molded base.
[0520] Embodiment 73. The manufacturing method
according to Embodiment 72, wherein the step (c) and
the step (e) are performed simultaneously, so that the
back surface molded portion integrally bonded to at least
one part of the area of the substrate back surface of the
substrate is formed on the substrate back surface of the
substrate, and simultaneously the molded base integrally
bonded to at least one part of the area of the substrate
front surface of the substrate is formed on the substrate
front surface of the substrate.

[0521] Embodiment 74. The manufacturing method
according to Embodiment 72, wherein the step (e) is be-
fore the step (c), so that the molded base integrally bond-
ed to at least one part of the area of the substrate front
surface of the substrate is first formed on the substrate
front surface of the substrate, and then the back surface
molded portion integrally bonded to at least one part of
the area of the substrate back surface of the substrate
is formed on the substrate back surface of the substrate.
[0522] Embodiment 75. The manufacturing method
according to any one of Embodiments 72 to 74, wherein
in the step (e), the manufacturing method further com-
prises steps of:

(e.1) bringing the photosensitive area and a part of
the non-photosensitive area of the photosensitive el-
ement to be in a sealed space; and
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(e.2) forming the molded base integrally bonded to
at least one part of the area of the substrate front
surface of the substrate on the substrate front sur-
face of the substrate by a molding process.

[0523] Embodiment 76. The manufacturing method
according to Embodiment 75, wherein in the step (e.1),
afilter elementis overlappedly disposed on the substrate
front surface of the substrate to form the sealed space
at a position corresponding to the substrate channel
among the filter element, the substrate, and the photo-
sensitive element.

[0524] Embodiment 77. The manufacturing method
according to Embodiment 75, wherein in the step (e.1),
a transparent protective element is overlappedly dis-
posed on the substrate front surface of the substrate to
form the sealed space at a position corresponding to the
substrate channel among the protective element, the
substrate, and the photosensitive element.

[0525] Embodiment 78. The manufacturing method
according to Embodiment 66 or 67, further comprising a
step of: (f) attaching at least one protective element to
the substrate front surface of the substrate to form at
least one sealed space among the protective element,
the photosensitive element, and the substrate, wherein
the photosensitive area of the photosensitive element is
held in the sealed space.

[0526] Embodiment 79. The manufacturing method
according to Embodiment 78, wherein the step (f) is be-
fore the step (a), so that the protective element is first
attached to the substrate front surface of the substrate,
and then the photosensitive element and the electronic
component are each conductively connected to the sub-
strate on the substrate back surface of the substrate.
Embodiment 80. The manufacturing method according
to Embodiment 78, wherein the step (f) is after the step
(b), so that the photosensitive element and the electronic
component are conductively connected to the substrate
on the substrate back surface of the substrate ,and then
the protective element is attached to the substrate front
surface of the substrate.

[0527] Embodiment 81. The manufacturing method
according to Embodiment 78, wherein after the step (c)
and before the step (d), the manufacturing method further
comprises a step of: (g) removing the protective element.
[0528] Embodiment 82. A semi-finished product of a
molded circuit board assembly, characterized in that it
comprises:

at least one protective element;

at least one molded unit, wherein the molded unit
comprises a back surface molded portion;

at least one photosensitive element, wherein the
photosensitive element has a photosensitive area
and a non-photosensitive area surrounding around
the photosensitive area; and
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a circuit board, wherein the circuit board comprises
at least one substrate; wherein the substrate has a
substrate front surface, a substrate back surface and
at least one substrate channel, the substrate front
surface and the substrate back surface correspond
to each other, and the substrate channel extends
from the substrate front surface to the substrate back
surface; wherein the protective element is over-
lappedly attached to the substrate front surface of
the substrate to close the opening of the substrate
channel on the substrate front surface by means of
the protective element; wherein the non-photosen-
sitive area of the photosensitive element is attached
to the substrate back surface of the substrate, so
that the photosensitive element is conductively con-
nected to the substrate, and the photosensitive ele-
ment closes the opening of the substrate channel on
the substrate back surface, to form at least one
sealed space among the substrate, the photosensi-
tive element, and the protective element; wherein
the photosensitive area of the photosensitive ele-
ment is held in the sealed space; and wherein the
back surface molded portion is integrally bonded to
at least one part of the area of the substrate back
surface of the substrate.

[0529] Embodiment 83. An array camera module,
characterized in that it comprises:

at least one molded unit, wherein the molded unit
comprises at least one back surface molded portion;

atleast two imaging units, wherein each of the image
forming units comprises an optical lens and a pho-
tosensitive element, wherein the photosensitive el-
ement has a photosensitive area and a non-photo-
sensitive area surrounding around the photosensi-
tive area, and wherein the optical lens is held in the
photosensitive path of the photosensitive element;
and

at least one circuit board, wherein the circuit board
comprises at least one substrate and at least one
electronic component, each of the electronic com-
ponents is conductively connected to each of the
substrates, respectively, wherein each of the sub-
strates has a substrate front surface, a substrate
back surface and at least one substrate channel, the
substrate front surface and the substrate back sur-
face correspond to each other, and each of the sub-
strate channels extends from the substrate front sur-
face to the substrate back surface; wherein a part of
the non-photosensitive area of the photosensitive el-
ement of each of the imaging units is attached to the
substrate back surface of each of the substrates, re-
spectively, so that the photosensitive area and a part
of the non-photosensitive area of the photosensitive
element correspond to the substrate channel;
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wherein each of the photosensitive elements is con-
ductively connected to each of the substrates, and
the photosensitive element and the optical lens of
each of the imaging units are held at the side where
the substrate back surface of the substrate is located
and the side where the substrate front surface of the
substrate is located, respectively; and wherein the
back surface molded portion is integrally bonded to
at least one part of the area of the substrate back
surface of the substrate.

[0530] Embodiment 84. The array camera module ac-
cording to Embodiment 83, wherein the circuit board
comprises at least two substrates, and each of the sub-
strates has at least one substrate channel; and wherein
the back surface molded portion is integrally bonded to
at least one part of the area of the substrate back surface
of each of the substrates.

[0531] Embodiment 85. The array camera module ac-
cording to Embodiment 83, wherein the circuit board
comprises one substrate; wherein the substrate has at
least two substrate channels; and wherein a part of the
non-photosensitive area of the photosensitive element
of each of the imaging units is attached to the substrate
back surface of the substrate, and the photosensitive ar-
ea and another part of the non-photosensitive area of the
photosensitive element of each of the imaging units cor-
respond to each of the substrate channels of the sub-
strate.

[0532] Embodiment 86. The array camera module ac-
cording to Embodiment 83, wherein the photosensitive
element of each of the imaging units each has a chip
back surface, and wherein the back surface molded por-
tion embeds at least one part of the area of the chip back
surface of the photosensitive element of each of the im-
aging units.

[0533] Embodiment 87. The array camera module ac-
cording to Embodiment 83, wherein at least one of the
electronic components protrudes from the substrate back
surface of the substrate, and the back surface molded
portion embeds at least one part of at least one of the
electronic components protruded from the substrate
back surface of the substrate.

[0534] Embodiment 88. The array camera module ac-
cording to Embodiment 83, further comprising at least
one protective element, wherein the photosensitive ele-
ment of each of the imaging units each has a chip back
surface, and each of the protective elements is over-
lappedly disposed on the chip back surface of the pho-
tosensitive element of each of the imaging units, respec-
tively; wherein each of the protective elements has an
exposed area and an embedded area surrounding
around the exposed area; and wherein the back surface
molded portion embeds the embedded area of each of
the protective elements.

[0535] Embodiment 89. The array camera module ac-
cording to Embodiment 83, further comprising at least
one filler, wherein the filler is held between the substrate
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back surface of each of the substrates and the non-pho-
tosensitive area of the photosensitive element of each of
the imaging units, to fill the gap formed between the sub-
strate back surface of each of the substrates and the non-
photosensitive area of the photosensitive element of
each of the imaging units.

[0536] Embodiment 90. The array camera module ac-
cording to any one of Embodiments 83 to 89, wherein
the molded unit further comprises at least one molded
base, and the molded base has at least one light window;
and wherein the molded base is integrally bonded to at
least one part of the substrate front surface of the sub-
strate, and the molded base surrounds around the non-
photosensitive area of the photosensitive element of
each of the imaging units, so that the photosensitive area
and a part of the non-photosensitive area of the photo-
sensitive element of each of the imaging units correspond
to each of the light windows of the molded base.

[0537] Embodiment 91. The array camera module ac-
cording to Embodiment 90, wherein the molded base em-
beds a part of the non-photosensitive area of the photo-
sensitive element of each of the imaging units.

[0538] Embodiment 92. The array camera module ac-
cording to Embodiment 89, further comprising at least
one frame-shaped support element, wherein each of the
support elements is disposed in the non-photosensitive
area of the photosensitive element of each of the imaging
units, respectively.

[0539] Embodiment 93. The array camera module ac-
cording to Embodiment 90, further comprising at least
one frame-shaped support element, wherein each of the
support elements is formed in the non-photosensitive ar-
ea of the photosensitive element of each of the imaging
units, respectively, and the molded base embeds at least
one part of each of the support elements.

[0540] Embodiment 94. The array camera module ac-
cording to Embodiment 90, wherein each of the imaging
units comprises at least one filter element, and wherein
the filter element of each of the imaging units is held
between the optical lens and the photosensitive element
of each of the imaging units, respectively.

[0541] Embodiment 95. The array camera module ac-
cording to Embodiment 94, wherein the filter element of
each of the imaging units is attached to the optical lens
of each of the imaging units, respectively, so that the filter
element of each of the imaging units is held between the
optical lens and the photosensitive element of each of
the imaging units, respectively.

[0542] Embodiment 96. The array camera module ac-
cording to Embodiment 94, wherein the filter element of
each of the imaging units is attached to the top surfaces
of the molded bases, respectively, so that the filter ele-
ment of each of the imaging units is held between the
optical lens and the photosensitive element of each of
the imaging units, respectively.

[0543] Embodiment 97. The array camera module ac-
cording to Embodiment 94, further comprising at least
one frame-shaped bearing, wherein the filter element of
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each of the imaging units is attached to the bearing, re-
spectively, and the bearing is attached to the top surface
of the molded base, so that the filter element of each of
the imaging units is held between the optical lens and
the photosensitive element of each of the imaging units,
respectively.

[0544] Embodiment 98. The array camera module ac-
cording to Embodiment 94, wherein the filter element of
each of the imaging units is attached to the substrate
front surface of each of the substrates, respectively, to
form a sealed space among the filter element and the
photosensitive element of each of the imaging units and
the substrate, and wherein the photosensitive area and
at least one part of the non-photosensitive area of the
photosensitive element of each of the imaging units is
located in each of the sealed spaces.

[0545] Embodiment 99. The array camera module ac-
cording to Embodiment 98, wherein the molded base em-
beds the outer edge of the filter element of each of the
imaging units.

[0546] Embodiment100. The array cameramodule ac-
cording to Embodiment 98, further comprising at least
one frame-shaped support element, wherein each of the
support elements is disposed at the outer edge of the
filter element of each of the imaging units, respectively.
[0547] Embodiment101. The array cameramodule ac-
cording to Embodiment 98, further comprising at least
one frame-shaped support element, wherein each of the
support elements is formed at the outer edge of the filter
element of each of the imaging units, respectively, and
the molded base embeds at least one part of each of the
support elements.

[0548] Embodiment102. The array cameramodule ac-
cording to any one of Embodiments 100 or 101, further
comprising at least one frame-shaped buffer portion,
wherein at least one part of each of the buffer portions
is held between the filter element of each of the imaging
units and the substrate front surface of each of the
substrates , respectively.

[0549] Embodiment103. The array cameramodule ac-
cording to Embodiment 102, wherein a part of each of
the buffer portions is held between the molded base and
the substrate front surface of each of the substrates.
[0550] Embodiment104. The array cameramodule ac-
cording to Embodiment 90, further comprising at least
one transparent protective element, wherein each of the
protective elements is overlappedly disposed on the sub-
strate front surface of each of the substrates, respective-
ly, to form a sealed space among each of the protective
elements, each of the substrates and the photosensitive
element of each of the imaging units, and wherein the
photosensitive area and at least one part of the non-pho-
tosensitive area of the photosensitive element of each of
the imaging units is located in each of the sealed spaces.
[0551] Embodiment105. The array cameramodule ac-
cording to Embodiment 90, wherein at least one of the
electronic components protrudes from the substrate front
surface of the substrate, and the molded base embeds
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at least one part of at least one of the electronic compo-
nents protruded from the substrate front surface of the
substrate.

[0552] Embodiment106. The array camera module ac-
cording to any one of Embodiments 83 to 89, further com-
prising atleastone bearing, wherein each of the bearings
has at least one light passing hole; wherein each of the
bearings is attached to the substrate front surface of each
of the substrates, respectively, so that each of the bear-
ings surrounds around the photosensitive area of the
photosensitive element of each of the imaging units, re-
spectively, and the photosensitive area and a part of the
non-photosensitive area of the photosensitive element
of each of the imaging units correspond to each of the
light passing holes of each of the bearings; and wherein
each of the bearings is used to cause the optical lens of
each of the imaging units to be held in the photosensitive
path of the photosensitive element of each of the imaging
units, respectively.

[0553] Embodiment107. The array camera module ac-
cording to any one of Embodiments 83 to 89, further com-
prising at least one molded base and at least one bearing,
wherein the molded base has at least one light window,
the molded base is integrally bonded to at least one part
of the substrate front surface of at least one of the sub-
strates, and the molded base surrounds around the pho-
tosensitive area of the photosensitive element of at least
one of the imaging units, so that the photosensitive area
and a part of the non-photosensitive area of the photo-
sensitive element correspond to the light window of the
molded base; wherein the bearing has at least one light
passing hole; wherein the bearing is attached to the sub-
strate front surface of another one of the substrates, and
the molded base surrounds around the photosensitive
area of the photosensitive element of another one of the
imaging units, so that the photosensitive area and a part
of the non-photosensitive area of the photosensitive el-
ement correspond to the light passing hole of the bearing.
[0554] Embodiment 108. An electronic device, charac-
terized in that it comprises:

a device body; and

at least one array camera module according to any
one of Embodiments 83 to 107, wherein the array
camera module is disposed in the device body.

[0555] Embodiment 109. A molded circuit board as-
sembly, characterized in that it comprises:

at least one molded unit, wherein the molded unit
comprises at least one back surface molded portion;

at least two photosensitive elements, wherein each
of the photosensitive elements has a photosensitive
area and a non-photosensitive area surrounding
around the photosensitive area; and
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at least one circuit board, wherein the circuit board
each comprises at least one substrate and at least
one electronic component; wherein each of the elec-
tronic components is conductively connected to
each of the substrates, respectively; wherein each
of the substrates has a substrate front surface, a
substrate back surface and at least one substrate
channel, the substrate front surface and the sub-
strate back surface correspond to each other, and
each of the substrate channels extends from the sub-
strate front surface to the substrate back surface;
wherein each of the photosensitive elements is con-
ductively connected to each of the substrates, re-
spectively, and a part of the non-photosensitive area
of at least one of the photosensitive elements is at-
tached to the substrate back surface of the substrate,
so that the photosensitive area and another part of
the non-photosensitive area of the photosensitive el-
ement correspond to the substrate channel of the
substrate; wherein each of the photosensitive ele-
ments is conductively connected to each of the sub-
strates; and wherein the back surface molded portion
is integrally bonded to at least one part of the area
of the substrate back surface of the substrate.

[0556] Embodiment 110. The molded circuit board as-
sembly according to Embodiment 109, wherein a part of
the non-photosensitive area of each of the photosensitive
elements is attached to the substrate back surface of
each of the substrates, respectively.

[0557] Embodiment 111. The molded circuit board as-
sembly according to Embodiment 110, wherein the circuit
board comprises at least two substrates, and each of the
substrates has at least one substrate channel; and
wherein the back surface molded portion is integrally
bonded to at least one part of the area of the substrate
back surface of each of the substrates.

[0558] Embodiment 112. The molded circuit board as-
sembly according to Embodiment 110, wherein the circuit
board comprises one substrate; wherein the substrate
has at least two substrate channels; and wherein a part
of the non-photosensitive area of each of the photosen-
sitive elements is attached to the substrate back surface
of the substrate, respectively, and the photosensitive ar-
ea and another part of the non-photosensitive area of
each of the photosensitive elements correspond to each
of the substrate channels of the substrate, respectively.
[0559] Embodiment 113. The molded circuit board as-
sembly according to Embodiment 110, wherein each of
the photosensitive elements has a chip back surface, and
wherein the back surface molded portion embeds atleast
one part of the area of the chip back surface of each of
the photosensitive element.

[0560] Embodiment 114. The molded circuit board as-
sembly according to Embodiment 110, wherein at least
one of the electronic components protrudes from the sub-
strate back surface of the substrate, and the back surface
molded portion embeds at least one part of at least one
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of the electronic components protruded from the sub-
strate back surface of the substrate.

[0561] Embodiment 115. The molded circuit board as-
sembly according to Embodiment 110, further compris-
ing at least one protective element, wherein each of the
photosensitive elements has a chip back surface, and
each of the protective elements is overlappedly disposed
on the chip back surface of each of the photosensitive
elements, respectively; wherein each of the protective
elements has an exposed area and an embedded area
surrounding around the exposed area; and wherein the
back surface molded portion embeds the embedded area
of each of the protective elements.

[0562] Embodiment 116. The molded circuit board as-
sembly according to Embodiment 110, further compris-
ing at least one filler, wherein the filler is held between
the substrate back surface of each of the substrates and
the non-photosensitive area of each of the photosensitive
elements, to fill the gap formed between the substrate
back surface of each of the substrates and the non-pho-
tosensitive area of each of the photosensitive elements.
[0563] Embodiment 117. The molded circuit board as-
sembly according to Embodiment 109, wherein the circuit
board comprises at least one connecting plate, wherein
the connecting plate has a module connecting side, and
wherein the module connecting side of the connecting
plate is attached to the substrate back surface of the sub-
strate.

[0564] Embodiment 118. The molded circuit board as-
sembly according to Embodiment 110, wherein the back
surface molded portion extends from the substrate back
surface of the substrate to the module connecting side
of the connecting plate, so that the back surface molded
portion embeds the module connecting side of the con-
necting plate.

[0565] Embodiment 119. The molded circuit board as-
sembly according to any one of Embodiments 1100 116,
wherein the molded unit further comprises at least one
molded base; wherein the molded base has at least one
light window; and wherein the molded base is integrally
bonded to at least one part of the substrate front surface
of the substrate, and the molded base surrounds around
the photosensitive area of each of the photosensitive el-
ements, so that the photosensitive area and a part of the
non-photosensitive area of each of the photosensitive
elements correspond to each of the light windows of the
molded base.

[0566] Embodiment 120. The molded circuit board as-
sembly according to Embodiment 119, wherein the mold-
ed base embeds a part of the non-photosensitive area
of each of the photosensitive elements.

[0567] Embodiment 121. The molded circuit board as-
sembly according to Embodiment 118, further compris-
ing at least one frame-shaped support element, wherein
each of the support elements is disposed in the non-pho-
tosensitive area of each of the photosensitive elements,
respectively.

[0568] Embodiment 122. The molded circuit board as-
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sembly according to Embodiment 119, further compris-
ing at least one frame-shaped support element, wherein
each of the support elements is formed in the non-pho-
tosensitive area of each of the photosensitive elements,
respectively, and the molded base embeds at least one
part of each of the support elements.

[0569] Embodiment 123. The molded circuit board as-
sembly according to Embodiment 119, further compris-
ing at least one filter element, wherein each of the filter
elements is overlappedly disposed on the substrate front
surface of the substrate, respectively, to form a sealed
space among each of the filter elements, each of the
substrates, and each of the photosensitive elements, and
wherein the photosensitive area and a part of the non-
photosensitive area of each of the photosensitive ele-
ments are located in each of the sealed spaces, respec-
tively.

[0570] Embodiment 124. The molded circuit board as-
sembly according to Embodiment 123, wherein the mold-
ed base embeds the outer edge of each of the filter ele-
ments.

[0571] Embodiment 125. The molded circuit board as-
sembly according to Embodiment 124, further compris-
ing at least one frame-shaped support element, wherein
each of the support elements is disposed at the outer
edge of each of the filter elements, respectively.

[0572] Embodiment 126. The molded circuit board as-
sembly according to Embodiment 124, further compris-
ing at least one frame-shaped support element, wherein
each of the support elements is formed at the outer edge
of each of the filter elements, respectively, and the mold-
ed base embeds at least one part of each of the support
elements.

[0573] Embodiment 127. The molded circuit board as-
sembly according to Embodiment 124, further compris-
ing at least one frame-shaped buffer portion, wherein at
least one part of each of the buffer portions is held be-
tween each of the filter elements and the substrate front
surface of each of the substrates, respectively.

[0574] Embodiment 128. The molded circuit board as-
sembly according to Embodiment 127, wherein a part of
each of the buffer portions is held between the molded
base and the substrate front surface of each of the sub-
strates.

[0575] Embodiment 129. The molded circuit board as-
sembly according to Embodiment 119, further compris-
ing at least one transparent protective element, wherein
each of the protective elements is overlappedly disposed
on the substrate front surface of each of the substrates,
respectively, to form a sealed space among each of the
protective elements, each of the substrates, and each of
the photosensitive elements, and wherein the photosen-
sitive area and a part of the non-photosensitive area of
each of the photosensitive elements are located in each
of the sealed spaces.

[0576] Embodiment 130. The molded circuit board as-
sembly according to Embodiment 119, wherein at least
one of the electronic components protrudes from the sub-
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strate front surface of the substrate, and the molded base
embeds at least one part of at least one of the electronic
components protruded from the substrate front surface
of the substrate.

[0577] Embodiment 131. The molded circuit board as-
sembly according to Embodiment 119, wherein the circuit
board comprises at least one connecting plate, wherein
the connecting plate has a module connecting side, and
wherein the module connecting side of the connecting
plate is attached to the substrate front surface of the sub-
strate.

[0578] Embodiment 132. The molded circuit board as-
sembly according to Embodiment 131, wherein the mold-
ed base extends from the substrate front surface of the
substrate to the module connecting side of the connect-
ing plate, so that the molded base embeds the module
connecting side of the connecting plate.

[0579] Embodiment 133. The molded circuit board as-
sembly according to any one of Embodiments 109to 116,
further comprising at least one bearing, wherein each of
the bearings has at least one light passing hole, and
wherein each of the bearings is attached to the substrate
front surface of each of the substrates, respectively, so
that each of the bearings surrounds around the photo-
sensitive area of each of the photosensitive elements,
respectively, and the photosensitive area and a part of
the non-photosensitive area of each of the photosensitive
elements correspond to each of the light passing holes
of each of the bearings.

[0580] Embodiment 134. The molded circuit board as-
sembly according to any one of Embodiments 1090 116,
further comprising at least one molded base and at least
one bearing, wherein the molded base has at least one
light window, the molded base is integrally bonded to at
least one part of the substrate front surface of at least
one of the substrates, and the molded base surrounds
around the photosensitive area of at least one of the pho-
tosensitive elements, so that the photosensitive area and
a part of the non-photosensitive area of the photosensi-
tive element correspond to the light window of the molded
base; wherein the bearing has at least one light passing
hole; wherein the bearing is attached to the substrate
front surface of another one of the substrates, and the
molded base surrounds around the photosensitive area
of another one of the photosensitive elements, so that
the photosensitive area and a part of the non-photosen-
sitive area of the photosensitive element correspond to
the light passing hole of the bearing.

[0581] Embodiment 135. An array camera module,
characterized in that it comprises:

at least two optical lenses; and the molded circuit board
assembly according to any one of Embodiments 109 to
134, wherein each of the optical lenses are held in the
photosensitive path of each of the photosensitive ele-
ments, respectively.

[0582] Embodiment 136. An electronic device, charac-
terized in that it comprises:
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a device body; and
the array camera module according to Embodiment

135, wherein the array camera module is disposed
in the device body.

Claims

1.

A camera module, comprising

at least one optical lens;

atleast one photosensitive element, wherein the
photosensitive element has a photosensitive ar-
ea and a non-photosensitive area surrounding
around the photosensitive area; and

a circuit board, wherein the circuit board com-
prises at least one substrate and at least one
electronic component, the substrate has a sub-
strate front surface and a substrate back sur-
face, the substrate front surface and the sub-
strate back surface correspond to each other,
wherein the electronic componentis conductive-
ly connected to the substrate; wherein the pho-
tosensitive element is conductively connected
with the substrate, wherein the optical lens is
held in the photosensitive path of the photosen-
sitive element, wherein a part of the non-photo-
sensitive area of the photosensitive element is
attached to the substrate back surface of the
substrate, and wherein from a top view perspec-
tive, at least one part of at least one of the elec-
tronic components located on the substrate front
surface of the substrate and the non-photosen-
sitive area of the photosensitive element can be
overlapped with each other.

The camera module according to claim 1, wherein
the circuit board further comprises at least one of the
electronic components located on the substrate back
surface of the substrate, and the electronic compo-
nent conductively connected to the substrate on the
substrate back surface of the substrate.

The camera module according to claim 2, further
comprising a molded unit, wherein the molded unit
comprises a back surface molded portion, wherein
the back surface molded portion is integrally bonded
to at least one part of the area of the substrate back
surface of the substrate.

The camera module according to claim 3, wherein
the molded unit further comprises at least one mold-
ed base, and the molded base has at least one light
window; and wherein the molded base is integrally
bonded to at least one part of the area of the sub-
strate front surface of the substrate, so that the mold-
ed base surrounds around the photosensitive area
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of the photosensitive element, and the photosensi-
tive area and a part of the non-photosensitive area
of the photosensitive element correspond to the light
window of the molded base.

The camera module according to claim 3, wherein
the electronic component conductively connected to
the substrate on the substrate back surface of the
substrate protrudes from the substrate back surface
of the substrate, wherein the back surface molded
portion embeds at least one part of at least one of
the electronic components protruded from the sub-
strate back surface of the substrate.

The camera module according to claim 4, wherein
the molded base embeds at least one part of at least
one of the electronic components protruded from the
substrate front surface of the substrate.

The camera module according to claim 1 or 2, further
comprising atleast one bearing, wherein the bearing
is attached to the substrate front surface of the sub-
strate, wherein from a top view perspective, the bear-
ing and at least one part of the at least one electronic
component located on the substrate back surface of
the substrate may coincide with each other.

The camera module according to claim 5, the height
size parameter of the back surface molded portion
protruded from the substrate back surface of the sub-
strate is greater than or equal to the height of the
electronic component protruded from the substrate
back surface of the substrate.

The camera module according to claim 4, further
comprising a filter element and a frame-shaped
bracket, wherein the filter element is attached to the
bracket, and the bracket is attached to the top sur-
face of the molded base, so that the filter element is
held between the optical lens and the photosensitive
element.

The camera module according to claim 4, further
comprising a filter element, wherein the filter element
is overlappedly disposed on the substrate front sur-
face of the substrate, to form a sealed space at a
position corresponding to the substrate channel of
the substrate among the filter element, the substrate,
and the photosensitive element, and wherein the
photosensitive area and a part of the non-photosen-
sitive area of the photosensitive element are located
in the sealed space.

The camera module according to claim 4, further
comprising a protective element, wherein the pro-
tective elementis overlappedly disposed on the sub-
strate front surface of the substrate to form a sealed
space at a position corresponding to the substrate
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channel of the substrate among the protective ele-
ment, the substrate, and the photosensitive element,
and wherein the photosensitive area and a part of
the non-photosensitive area of the photosensitive el-
ement are located in the sealed space.
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